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^Vl U j»t>Ulj 5t>WaJSj OjIIaJI oj *& 

. Ui^T^ V^ 3 -) ^ J fij 

l».wJiJ cjLxSsJI IJl* 3jU (J _^Vi J. sd .« » . l l 0L£ JLiii <,wUjj 

3j*m* ^ ^La'i/I ijwUij i^L-x^-Vl ‘LiS’ <J L*l_j«^-I 
y-* ^bOi ihiA jJi ojiii t-il l» 4 1 ^ ^t-bif 

lA^hj 1 ^ i, a^aIaJI £jA {J^~J j^ Ual l 

cJJj JbfJ,! Ijjfc <jj t jJ) U»| j^A*J i (J ij^jJL i^sS" La L)f liU* t UkJl (Jji 

Lil^Ll SjU j~jjAZi Silp JpOL t-(JJZj£ jiLJl I JLto j*Jsuw of ffS” ,j.iLjj (Ji 

, 4 * JO, * ■ '<3 S I 

|1 4jf -UXftf jp«ij ^LSCJl IkL* J^A-I (^^vfljf dJ-b JL2j_j 

,jSvaf La cJjUli t<L$LLd! LjIjJlA-I cJjLj ^jJl ioyJl l_^XS0l (j 

Ail OiJOJ . LjIjAjL-I CjUUj^aI ^ jA La ijuj liiijtll ^\s- ^jA jA La jju Jj^^xll 

Of C*jfj ,jJl hjjj^\ <u$lUj| oLa^Ull ^y>j& (_JjP- t>-bxj d>- (J| tO^va^l 
OV OJJij J ^jk ll {jA jiZ OjJ 4-SUiil Lil yeM ^jljJ L^ia Jj *y 

(J-*-*'^ cr* — *f*-^*Jl ‘uiv’ OjIS - — ft^jLiJl \j&s jA (JjlA 

, jf sIaLlU oljAliai! i_a!b<i Ajj (j-<k^vf jJjJI ijtJaJl 

* 

Ji U^y-* yL^Ol U_* 0|i t^L-Vl IJU Jpj 

*^f i<^ ‘'-Ik (Jj jf Oiidil jJLxj il 



^*)Us>Nl J} UeLwM* Ota^A* Jiiu d)f {Jp 

. ^Jl*JI lJUb Jp 

*. Ijp {j AA&lj ^j^J# «U-l>- JL*i CJii j AS C^S Ojt* 

J c~L*p l* 'Jllii <u«ljjJ! J ji>* jjis- (j jj* (^AJl 

v jf *• t f*-** ^ Al CAA? 0 j^jj t APjXj ^J-P CAvP^>-j 

•^1 O^^jl *£■* A>-j l y£ Lj>4j „« A^i-I «oIp cJAjj ^wijJI OP_^if 

^j^a3i xs- ,i ih^Vl __ r SsJif l) 1 jy* (_i Aj M : Ulxs^-j 

# 1 • # c 

^JyvXll i 

, *j ^ j <j^Ji \J j\^ 

,«l^ Oji ^Uj <! JUisilj oA>-j Jo a^wxaJIj 

, jdUJ! s--jj Jo a*J-! 0^ UI^pa y^j 

.«* U‘Y Jjlill j*l* \o '■t/’U 1 
.f \UY jlil \ ' J»l>l 


*\ 




1,^*1 $ ciljjd ^ 


£ {j*} itaLxl! Ai^jJl ( yjVi (J^ 1 “^"J Of '^ 4 1 <-)l*»i^n Jjb>- 

<!ukJj [tyj+ssj ^jly-; y>jVl Jii jdl jjuj t <u!p ( ji i Aj (j;jj| y»jVl 

0 ^ <w%J t* 4*53 j t IfXjJjjj c g^IaJ 4 JjISpU , l^fla,^ oLJ-l 


IOa J oUy>*il ^0 \>Aj<p j 1^5* La^m . j IfU ^Jipf JjJl>- cj v ^*f 

, sh^vw^aJ \ 0 *53 1 


lii OLoVl J ^>Sk of JJ <lLi% y)li y & >y °y 

yijVl dJLUSj (, yJi)lj yijVl uy, **tA*Jl jwA J 

tSJdl yjJl iiy* (J[ Jyjlil JjU- JL43 liiiiS’ . (j£yVl 

yljiaJl jwjli JjL>- [S t yyJl y>jVl jaJ> (_gf ty»jVl ySjS’ *ui Lii 

, oly»«jj fjjl>»jj ' ^ J (JLj* - (_y i— I*I a *Ja »,o IawLaUj ^Jl 


y_jJi i&plyJl y *U-U oLyy jwLir y bJj Jy,U j»Jit yj 

;<ul*Ji <U*«^f ^yjj ciiLsJl jt-lp jvybf j 

C~>\jui\j ii/ijVl JjU^j tl^slSy- £jZjj i^ojsJIj py^Jl Jy^J 4 jJ>- O 
y j\i£Jl OyyiVl J>-f j*yj- . . . < uk>*il lyilyj yixi jjJl 

. LpOj cjUjMI 

yjJl JU-j oNjU^S - t0_>£3l oLiJ jwid (_jyf oNjb* Oy Jj_) 
iyf*ff oyJl <j <+py^j ^jJl 111 )i jt-j-bs" jJ 


V 



j! j* CJjS ai udjUil US' iL SjUx ]1 Jjjjl JU-J O^jUj co^UI 

. 0) stiJi t>JJ> %ilS I^mAj ^laju 

r ltdlj U>jVl vS/d sill ^ aJjU^C J^l J, aA^ r lij 

•c ^ 1 tUiJI ljjk 4 4 p^l> ^ <** cs-ui j^i 

tOjL^f Ut . . .jJa^jfj 

! Xu aAjj^AJI 

h^ r ^\ ^Si^S Uij ^jVl oLii |JP Jiai *v> 

iio^x; Jrti^v- l^fj, Ua>-j AlXoll oLU l^fj lUJj J^ljp jif J| 

• • «^J Ji s jrf^ ^-uK j>* LiJ tA*^j J ca^ J& .L^jf 

^J ;^ 1 obUjLlj (*_j>Jlj ^*iJlj oU AJ_yi J dUi ^Ajf oij 

liLAij) i_Ajt" LfwU w^kj I 4 J SjS^i,! ^yj| 5iu-!jj ii^tf t LjJ 

, ((lAd>-j iiwUdiUj 

ji O^Ssj ulj x *V OjSUl lj> jl dltpl uiu U 

<Sji ^ •* J?* y> foyry culls’ «U bU » ^ LiJ 
' > 3 3 ^y‘ vlr* c5,> X N All tcL>U^ *yrj* i^>-j 

wj^sJl *yjh ySjA l^tj JSwJl *j jjS dl (_)JA«(jf) oLAf Jij t<dJ 

j*. > jju; (* > >>cj! dUiSj tSjLJl cJlS dJLlJL) 

•V s1 - 

‘U-*' /fk vj^isil itij ( (CJ5ilj JaUJ! jjfSo £«j 

ClSj v JjjJl |»jUajj *L*UiJl 4j *l>- U Uilj CL>»JIj I jjJ dj+l&li 


’•A* alii ^J[ a JjJA <j jCil ijljill ij~** ^JoJLa j 

”" V’Vj v^liV 1 : *UjV' a )y* » V JUU J— >4 . |»J»aJI jJULl IjXj o_j5l)l 

»(rt _r\ „ \a ~\«) otVi ijj- t(\. i - An „rr_rY _r\ _r- 

- YV „, \r „A » \) oljVl ; >U ijj^ \(T Y Jj YV ^ oUVl :oUjUJl 
<t* J! tv otVi ;^i(\r _\Y _r_Y) ot.Vi :^i ^ »<n 

, »Jkl v_jkS' ;_jk^jl (Y) 


A 



Cu>*Jl ,Jp jtJ> Cuts’ ^Jl ^CiP UwU 35 ^ 

. |»LVl y> pj J ; (Experimentation) ux^sjcJl Jai I^Jlc ^JLa 

LOjM"J tidljJl xijlfc* ^I^aILJ. 1 tjJJuJl *.\ c JLp jjJa Jl»J 

t j^aLc* *V J^Li ^^L.) jUa) J) Jif a>- i|jJl c->»JI ^plll jlW'tll 
(J tCj!^_*_wJlj ^>»Jl (j (, (J t i))! CulijJUt 

axp ^ Ja£* <1)153.1 tbw OUjJij <1)1511 IJu AaJ) jSj 

•<*>}" 

m * 0 0 

isplwb^l ; I (Jkltjj tlu>- 1^4^ uj*-l**ll xp OjSlSl <1)5 IjiAj 

. <1 

.4*4* J «cJj3 {ja C V (<i))l 

/-* YY'*t— Mt) jLl ;i^_5U!l *-1131 j*Af 

(*J ((Anomalies _<°>oU»U-l» ijoi ^1)1 t (f Ao * _ VA • 

oU>U-t ^lll t(|«AOi/_A Yi *) I^UJI 

(L’lnclination vlili jt !jib jpj 

. de l’Ecliptique) 

lijJl jjf j$, (^atsLlI ^iUJl) gl^Jl 0^1 Jj 

Jli (^JJl jjjJlj t^UVl J) 0 oljk^ (jUI) cjLLSiSI* (^JUl 

. J j>- I jljji 3)5*^ 


♦ (Ji c- »1 j CfU V) 

iJ-P Jf X~y Ijrt4) <x -UP ^ (t) 

. *s^\ o'jM- 1 J (*+>»" 3 ^>UJi ^jij 

1(5 ^^CJl JJ (j doi! cjjif Xa t-CIjSDl ^ w^Sll <£>l_)Jl JUJl : oU>U-l (0) 



diUJl j tijJJjtli jJlp (J OwLil jjU <y»j 

. Lfj* iou^dlj l$jUa>-f jv4^u>w» JJ iCwliJ! ijCLtil U*l5\j| — \ 

-^jbl J* IJ*' 4 b*>-j j*~>*xxj| {j* j*Jp JOjii — Y 

. i_-jLwJ“1j 

lII ‘-b***"i [jr> IAaj clfiljj.Ajj <_y»jVl <ujjS^ Jj»Jl — T 

(♦At* ^JL) • V A °b^ JdA* (J* J1 V^id 

i >.L-->l l \ $ ■**- *> I s^nJI ^ij—c 

• Uibd J pJl Jp- &yul Jljj Vj 

(S^UI) jlfli! u- i W ai Jo>- i^j,5 J oj_^*aj ljJ>-jf — t 
0^ tlAjaJj ji^ aJUjw 

'*jttr* ^"J*b (j**-** ^ O* i 

t ^ r , l a * * Jp J j-pf wA^P (_bf ■■>•-■• 0 


YY* *?"«>•) jb^l kJLLLi Jp £j^Jl J~* !j***>- _ *\ 

• (i*A>*lj Jjlb «-lv!»j J *jf liaJb- _^i»j <2Ji 

• t/d^b b^j - V 

• ubiJjjV! JJ iji^j v_aKJI ^p JfS' _ A 


0 

J i A^Mi>»-sP ^CjLmJ J| JmP^JJ 4 ^ M» M»wJt i J 1 (.J^i? (^jlXtJl ^ -■ ‘ ‘ * » ^ MM \ 

, <uili YYj O&Ub j> a^Jp ojltltj *Jj J-s^jjI* (ju 

Xp *A2i iCxIjiJl o***^ Jjl*-k>* — Y* 

9> « 0 * ^ 

Vm-iiJi fjA Jin I^aI . ojj. sdl I JfluljM U J^kjp J Ltij* (J^oJl 

A^jljl u_ i >-a)!) 01— tjy*’ J oLjS’^ ^ ^>u 

,ljj+t aJl# cjUS‘_(a_ / >cfU 



IjS y _ \ ^ 

d^OUjJl y> oy J'iA*- 

Jljj )lj t^UJl j pj! yjydl pp^Jl £yt '/, o * 6^f — \ Y 

, , , <UjyJl La^L^vuI 

taju*Jl <~*5ljiCj| olSy- oLi^Sl (J (y^y>Liyj£) j (j^) lyy* ~ \V 
•(ls 5 ! x AA a O 1 c5 yArf J-^Li (J^ <d Ijiy 1 j 

d l j£s 11 ljr \>- oLi>- Uajf (1) j^LJ,! ,^xJ\j 
^ J^j l>«vXiwj| ,i| iZCLLil oljiVl JJb- jj «Jaj«J1)) 

* ^ " 4*^ . ^ (jr 4 A/*wl>»tX^i 

ft 

\X^y Uj[ <y Jjf IjJlS’ ijyyVl tl)! JUjj (.aJbXJl ^1^.1 IjLluf j 

(J>- <Ujli abtia Jljj V ,jJl _ yjy>-,«. <CyA J+p y <d*Jj) JjJL*Ju 

J y^Vlj Oj~*lii (J lAlsd i^Xpy OyLi Lid ^ (,(0^! 

<UpLjl-| (J IJ^aJy jS’t-Jj iVjf ^ dXJ^AjS" , ildjuj Aju^U-vtJl 

•,/*dl Cf* <«-jU*0“ \y>-j>%l^i\ <UA j 

• (csr*^^ J^A <j pjaiil Jjp l-L/sy 0 yyd*UM Lid 

J v-\y (f \Y0A /^ nov f U) ^>11 yyjl Lijf, 

.(jS^jA j»Lt) ft^UJl JlS y iftly <ui ^jjs L $y^a}\ Ld 

J^>j-aS cl ij*bL*«Vl ,}}Ul J^la d JUoIjiJ OJeu! Julj 
cOtfywj yj^Jl X^yj tolf^L Xyyj cJJLo j d 3 ^' i>}' 

, ‘LS’Usd d '•W’ yV 

fU **yJl JjjJl OwU- cJjVl ^yJl ^JaJI yjil yUS" :6Ui* !>tu ; yiijt 
•YY> J1 W*\ y> vdliiil ^ yyJl iyy ; ^ \\0{l^k \ TV t 


O) 



(_£>• <. <*J b+e> J\ oMl SjaJS' t_J_ydl JUtfl^l oi> (jj 

l— fo* j*-r^ L? 5 *' ^ M** ljj-jX>-l ^ . j»_(-L«j 

oli» j uji^-l oiii) j k&JJI)) j (t^MjluuNl)) La» j-g-si-t ^ j (V \_*x$3l 

B^jJbJl IvX^l) J KiljjVi’ o!i))j ((^liijNlj C^-Jl CjIS)) j «,j£jcJtJl 

.^((^UjJIdj dflxll £^l»j 

l/'J 

. ( 'WSjVl o- cJj j JS 4$ y>~ i_i ^jci A"-*" 4 A^Svli 

^»Jj«Jl jjviaJIj ^ Jj U 

J ^ AjI^J <Jj>- Ljjjf CjlS" jJ L ^a'%^i'^l\ 

n_5jUauJi jlSlitj jlSlif J^xpI ^jJl ( ^ w JiS3l j-tSlidl Jii 

jifi i JJ i, 6L*j'j/l OlSlil ,_jA 'j # jVl cools’ li <oL ilSlaJl j 

^ J I o ^ 0 ^ l^j lS"^j t I I ^ ^ 1^5* »lxvM^Ajt t ^0 ^ I t , ,1* S ^S 

.^SI^JI dlL“ j^f 

< Lw»J i J I v-jS’ljSUl Apy^t- jjvi aJjIa!I Aj^iaiJl cu^p dij 

UU »4 I4J1P (jiUjj i (Th6oric Gdocentrique) (^jVl h$j*) kj* 

«J> ^L*! J* ^ ^ bJi ulljSU! {jfr ijjlaj) 

jA i )_jS\j tl)t twJ»*j jJj tijjiajJl 

^ jJl*J| (J^ 1 *JU-Uj -Ujj 

tjiaj ^ J-J llA '“—'t* (J JJ^J 


• t . 

litAp 0^-^~l*w-l ' 7 * — ^ ^ LySJl *X*^> 1^1.1 obA ^5^ 


.^jjli"i 0 NV 1 (Y) 

|*Ul jVjl'i U a*j illjVl olij ^_l*jjVlj C~» — SI oli j! bj^jj jVl t-ij^S (A) 

, jv*I_J.I ^l/>-l ^ (ySSSjl'j 

1 (L#.W>-')|l Siif •^iS./^rSj tiWl JJ* tjli"Jl jy\ , Jo^ (S) 

. m_w ^ i(c^y^ / _*\t..)-(t) 4 juJi 


\Y 



. . . vj jl*il ^ liOUaj! iojjjVl j!)U! (J t-iiUJl jvjjp 

ft*^ 3yi)l k^r J (lT'&jU* J^*f CjU liSjoj 

vV- ijLi^ (f \otr_uvr /-* ^*_AVA)ti^i ^auii o>ii 

_^S"f l^fj ^Jcus-f ^ Of ^ oj*UJ aJ| Of ^v» U JkS’f 

0y3li I 4 XJ jj aJ 1 X«|j vil!S Jp Joiw-I Jij , L^xp^jt ajif 

ft^* ^jl J^! ^0| V^ (J l* lift IA*-AaJ ^b&J 

* ^dj-*!*^ 4^l>* v#0 jlfcXfl vj (J^>“ JJ*^ ^- >■»,». vtj 1 ip^oJVul! i! ji\ 

iS j—^bi (J^3i •— l^L Jfl* (Jj vvilii J) CjjLwD Ji (l)j^JL>i.l (— JjaJI 

.jjo ipj * 1 ^* aJj J*f»y ^ j*j c(^»»i-lA!) 

H#/*) kj» p-i* (o'j^s.j*) hj^\ cjj> Mj 

, -*jj*l! J Jv’jlU ^jjf <* (Thdorie Heliocentriquc) 

. ((villi! I ijji)) ijiJtillj vJjXSvilj 

/—A ) * £ * — ^V^) ( j! - ^ ^ jLiVl (_ 5 — *— fl oJ— * 1 (.l_>-j 

J^yj L« Wl <* (ij^j^yyj^) hj^j u-ui 1 (|» ) “\f * _ \ ov \ 
cS^Aj( (J^*" (j*»*-*J! (J^p - ySlj&l oljl »x* of _^a j vOj-d-sJJ <u!| 

tf\\S . (U /i (J^u (jdl OvJvJ .1 o^j^Ia!! jil« (j^ W* o_ / ii)l jiait) lJ >JlJla! 
Oy>lb 4SJ»- c~*»J uJjjiJlj tij^OJl o^j ( j-aOJI *£ j>- Of-; 

• v^J' o y 

li^aj^l (jJJU) £jS>-l of villi!! Jlst J OLoV! 

fL-f- L-jj-JL. U_SOi ({Y\ty~\oM /_a^oY_<WY) 

ojjvaj jl£if Ji'jj Of jAJUJ t ^5Ufj i(^!Vl /-* HA) 

jaAJI of JI 4y°y OiiiU »^w»j viJup 

, <ulo <jvOiV <>«^xj t f ^*- 4 v-^SJS 1 Ofj . . .Ifli* 


n r 



Jju , , , J j>- ^^iJl ofj . . ott 55* j>*z« ^sCJI of j 

. ^ ^ tt I L-jiliCJl)) <X^a jj ^»U of 

• ^ (Jl O'* ^j^-iJl oCj JU 

« i_K ^ jVi ^^jjJl AjLvIo ^jXJvsilj A*S»V*V*J^ jl^if i*jjf 'illuY iwAJI^Ij 

cJ^ ,( r WYV-\*Ur /-A U t * _ Of) (^)5i>J 

.AU-iJi aSjJU ^L>*j t ^Uf (J[ S^SJ ^ x> “ ^JLLSJl pip 
l^xl^J U-j L^w ^ i_jil>iXj <uls>*j < l ^L-p-Vl tl)L» ; JU ij i^L^-Vl (ju 
^Jl { j ! & <iJj> ^Sl>«J| *uL»ji jf J £t+aj\j J-^Uil JbJl j( liLJlj 

IJa iji Uf ■ t.Ltf, d ,il J p>»Jlj jUjVIj Jt- ° Y) 

iiLJ.1 £jj* U j+ma* <bS ^j+J> J-/*U- '•J&jzi ^jJO 

y*J X ^ >i) , jj^f 4 icf'tH 

r— — 

• aIxS' J jVl ibS'^ii);^f 

^l^if ^4 &j>* J5* 

0 

• W^iUuJl Cj}3^ <liJl UtfjlOi J^S*" J (O^^" .j^**^"* 

viilaJi U c j£j* ^liJl l) yi! AjlJb £*j 

^J-P O^wL^^P lj) 4 Ajw-tasSsil ^jA <ZJ_)j£j t^-Ul JSji JlJliiuJ 

i oL-^jU^JIS' : LpjUj (jj^>*l pip ''*■‘3*^ p ^ *u«ijJl £t>lill 

i, ^v<SjVl Jl£*if j*YpJ tjl»*jl jJ-^J (AjljJaJlj 

£c**Yll jjJ ajj <w>?_jS’ oLtJ ./***& CjNjU^ (J ifrL*^Jlj 

, 4>Jxwl 


^ijJj jl Ui *V i &£* #UjJi _^*jiJlj^ (^ *) 

■(vr^i *J y* a* ‘Y^ *YA j vi-Lli J JJj jltJl JjL- JJJt Yj 

W w j-J Ja »UiuJi la* J jjjj Ul ja O^Ji lj> JU J5 j! jXjj 

• Js*» 

•(i»rs v>* *YA ijVl) <iUi U jte~l (\\) 

,'te) J> ^|I y* pMl UV ^)l ^ QM" Ij (\Y) 


u 







* • »^1 & £pj*j>J>l : JjVl J^oaJI 

.SjwiMiJ! oLtsJ ij jJCSl oL^^aI! :,^li)l J**uJl 

, (Kant) coils' _ 

. (Laplace) „ 

ItjM _. 

• jVr ~ 

, iUi ^ illjjli-l objiidl _ 

,au. _ 

. ^ *\\ * t J U)| LusaJI 
• — 

• J 5^ —. \ 

. LJ^ Wit - Y 

, 4y >W Jt U i t ij)ji *Av«il _ f 

; 1 j««.wJI olli^'iL# _. 

• VJ^'j - ' 

. JljjJ! J*»- — Y 

. Xj — *~tJl ^OJI _ r 

.j-UA) ^1 vJ^k)l „ i 








OjI J lJ 1 ^ja 4X^^>«-ll t— Aitxj 

^w»-iJl UOX dij>- . Lj_^i4j Ol jl jJ,l ^jiij j£jA j ^Sj ^jdl JJ 1 -^ 

cl j ljc£ 3 j i ^_^>uJLS' IaIjC* t j*"J 

• 4>*AjZa jS- oJjb t ^Aj • tLvsesil 


jjjJlj c-o-^Jl tlvinJl jcSl ^>j>iJi (j- 4 j*>«^i ij^hJiJl Ut 

l Ylj^J flt-L aj 4 1 ^\P l^Cfl jl^dl ^bjl (j£ y ^ 

c_«ij c <U*xlll gjjUiaUS’ JJjl (j |>j>*Jl #Ja 1,^ . Ua 

, ^.^.O-jlJ 1 (J J J~M ^ Iajjj 


L^lj^-tj 

K^a\^~ iJtAif (j «w»S'lj5^Jl oJla (U^ Lf c, L^ aI^I* v5l/3l 

" ^-' , 1 i 

. “bVl • • • ^O^a*****; (_} ^Tj^" 


, i » „ 

o^— ^3' 1 * ■ i<o i L%S3 i^i 

oJa J^vij , L**w lC« ^>«jJi Olpj»«j£ L^J], iilvlVlj ^->jx> t AjwiIj 

aj-A jiai jJjLj lia^ujJl toxjkCa ol^isVl <UUIj t (^J^Jl) <L>«j <U»if 5_^>«il 

. L^pUJj! jf LjA-licI JxvkjX« Jl^f ‘U 4 , >JaJI 

cjlji»Vi Jj>-I ^-*S\jS ( j- 4 Ui^?- Uj 


W 



.yuSvll 1 a jiai J j}» jjJL J l 5 ^ &"i-A yA 



0 ) f*-> 

SyjJ.1 y» Ifnijrfj t.M»»<.t J l 


JJ ( \ ) OwJl ^ J&J ^Lu- t-yi lii ot dUiJl *ifip 

4^ J1 i >4^1 Ui Jai\ Jj, j^3i S_^>il Jai <~ijt> y i (y) ^ 

^jU j (v) JU b i>* yL ^' ^ ^ -° r) V^ ^ ^4* (''*>'•') 
^A ijL-il 0^ il) Jj4j \£ • ■ • (4 ^ ^0 ^ Jij J' ^ 0 * ) 

«ji 4^' ot ^ 1.(4 W (\ *) (JpJ^J (£) iiwJl Jl ( •> ) <i ^ ! 

^iaj\ ) . (4 W 0 * ) — (4 ' A 0 ’) ^ ^ j4f o^^l 

.(\ (4j J54JI 

^Jij) t ll w » J 4 v-iit JjI* y* ' — aJt 4 ^1 < 1 ^ * 14 *^ 

^ Xfi>y~A jwj fijA i}y lf4 JjJj (<^4^) Jdj 1 ^ 

^yijVl SjSjJLl y> j* 4J4 ,4^431 i-4-A^ (* j T u 6 ^ 

ja sj>-Ij c — J U/f 05j . >4>4 £~* 0_^U 0“*) 

oS_^-4l uy^-» 4^- ^ -Uuj olj>«il 

ja io ^ 1 $ r 1 ^ 1 ^ kliUJI ^ ‘ IIa 

.1^ sj^saJI v-4Ij£JI cj\pyA (j* jS\ oU^w 4 cH 

,(i^s o_4* ^4* ^ ,1 ') O'?) 


\ A 





4jp I»-X a I^LLp «Ajj 
t w-*- < ^ ' I J^Ljj^l lj j ^*3j , I^ip 0wLvA-Jl (w^S*I^$\1J l ^ jia ^ cu ^ L^vfl Aaj^jiJI 

ioil>- (jf i *Aa-j>- c(<ul*Jl ioSlA-l) OjjL^J ^^tJl c )^>“ 

<u*a^JIj LA o*Aa ^j**,*~*£JI 

» Ja"* « jaS-+*+A VwaJIaJ (J% ^av^-vmJI (J^>- Jj£*> C»5^ clAlijJj (. ^^<)M>»vLl 

• (jjA C ^av<>-saJ| ^jP IAiAjIJ k— { <Ua*a^AJ| 4P^x>J>«Al ^ * 5 * \jSj 

t ( ( ^)^_u 7 J 1 | 1(0)^^! I (9) ij -> »>JI l(^) Jjlk_P» 

•(f %)yj^. ‘(^ )Jj«j 4(^)o-ji Ijjf i(4.) J>0 
L»f , iw*S"lj^j| oJa jj^j ijw^i tju ‘U^j-^sjil JlS^iVt JoJj 

t JSwJ! jliul. ( G ) jf ‘( W ‘ui^' (jUiwJL lfJ][ y>jj 

(J1 <M^wj| 4 Pj*jh1| <-*S\j£ dlUJl ^ JLp Jij JJU 

jlj^ uy j ■>&>*£ ^1 c r *S’l_^Jl <u**wJl) l^j w>j ^,..1 ■«*■ 

*GlA'j :</J iJJU-UJl ^Ij&l o~UJ!j 

jlwU Jaj ^JLi jjJl iilL v_>S'Ij^J| jil 

o* Ijju j^Vl iw^ljSGl jV-'Vl IJa .<L»fjUL| <-^1^531 jt-^L ^tpll 
‘cSo*** 1 ^ ioLS3jS3! ^m>^i i {. ^ j t^^jJl 

• (T (»-*J J^iJi jlajf) .jJjL tdiyJ 

V O'* <cujl IwJlIjXII jj-»l^J.| ll)j;^3iJl Ojp ji J 

(j^lc 'J-kA-l i-J^! of (jw»- <j . <Lo_jP fr^f Li O^i loAj tj^-j Jj>-j ijUaP 
I^Ip jilsCi ii yu> ^ l«Jij JiS’Vl Cj)J\ aJx^I_jj 


□ □ □ 



(T) ^ j 

J 5 -' 





Y \ 


<Jj^ oijij-* J o C rn * 









(Kant) O 

<0 aU>- t* dill IJUJjw i AajLJj ijeu tj* O Jlaj (J (dulS) (_jiiaji 
{J «LUa> o j^p y*~ji Ol^ Of (c*JlS") Jixpl iAi> 

Cj(. J b jt-j , AiliSsJlj (J La*j t-ib^ (Static) d)j5w< aJU- 

Lj-SUi Abifj .ojj^SsJI y>J IfU IjJwl Ji Coi>JU ^L«>-Vl «<Ja 

ujJU-I aJu^ CJyLU«ilj L*L«sj-t Aj^SCa g* ^al*aSj cJL? 

c L^JiL^aj^ IfOl^ ^ O^SxJl .sl^il J^S* ^**41 6*X& 

ij jIp ibS JJ l^JL^- j*-? t La^sa! ibis* oils' iJjlfc S jlj>* bly? 44 p l£ 

4P j-wJ *Ja<j 1 ^w 4 j J j>- jjJJ ofjj & ^juLvJi *u 4 j Aj>%Ajl« «u^wi 

oIaIs*" voltaij t l^J Aj^S^li o Lswj j ii »XA v«-w-wwJj , <JuU 

jvJwt_wJl jZ J-* J lj»* aU^I (J LL>d>-fj t JlsAAj'yij AjjU 1 

. Ally jf 

* 

AjjliJl cjIaU-I oJa Oljji A>«jiijj .' (Ojlt>) ^bjj 


(Jpj UJLUJ lilij 0^ t(f NA« t— WYt /-A )Y\A-nrV) icJlS - JyJU| ( U ) 
, Lilli J iot*l^- ,j CLlUJl 

Akiti cJl5 aI‘U kPj** Ui j+°j UaLajl jtJ ^y*JI *.k* Oij JJ> 

t <*~ii IjliVl A^Lwf i— 4>w* 

rr 


<CiL>- JS Coi*>*li OjCSl (J CjJbl-t Juii JjP IjoIcjIj 

1_JsU*I (_£ji jvtc l^-OX*J £-* Jp*C oJb^t(OjjWJ 4jjP*Z~ ^JiS) iJjlo 
^!l j*jC*Jl C^JjCJl (J O-vSlj^Jl ^y> LSjS iijSv* L^*J *C«l5v]| 

. <JU-I ^jA 


ljj&\ I J jJU j\*»JL) <jgt (Cols’) .Laj jl iSjUtM ijj 

. ix>«j Lol« ijaj Jjliajl AjV JJju jij |vjC*JI Coilf j_jJl 


(Pierre Laplace) *, j * j 

j^Ju ^ Jjb- w> > (c*^) (f W^*l l-A\y\\) flp J 

ci^jA^tii ^ I* ^ d)jSo 

: JUi 

L$ ; .b Ujlc' l^o*- tS^ (. lx«x^ Cols' wJTl^SUIj ^wo— t. " Co jfi Silll 0[ — 

• ls 7 > ' t ,ii>1 '' *^ j ~ a j JJ^i 

ilbS dj-Sj isjZj-* JCp w-iiSo 1.1* oU_^SU i-jil^ 0;~*vj j _ 

LoSL>- ^Jaaj *J^>" jjCj cfjuj _)Sji( c*ilp ci» cii Uf 

iilAit J U^>- jj (, ( j-OoCil (_^ <i_jS^l c* “ 

o^i vJjUS £AJ <,1^ a-lod! fj , ! o.ij>-Vl _)liaif J^ail Ujliaif oU>jf 

. JjLc {jAj j ^ toC>-lj cjlS Jjp- l-f^ 11 '.rT^ "'‘JJ* 

(tljsM^II oJlA ^j.w*JlJl i_j 1>> oji ciwi jS^ll jIaoI £j>j — 

. . (wicJl) e_ji C£-l*u JCul (.^vSIaJI jj'J 

(.OIj^aJI cJjIaj ca* Ail*'"* lS^ '•uy c * -k*" k ^ c 'j — 
, ^ .~ w j*Uaj 0_>^o Ov, Joe»Uil ^ ci-l OlSj 

Lj/'jCJ ^Aa>CJ ^j-^-CJIj pjC—kJl C.X_?-4 £-*J — 



oA>-f cLUJJj t J[ oj-ivaj c-jlS’ o - v j iji^juuljj 

til t£^f Jij 4 j Jl IJia 

pjwUJl f-bj 4AjjS”^il 4_jdi-i ajJ ijiaJl aji iJLJjij a^LjJl aJlA Aj^Sjj 

<dia^« AtP ^uli i aj^JL (_![ (Jj>*Zjj <tlSvJl JJLtj 

• -^VJJ 4<Vwi OliU- Jj Jl>0 Lj 

otjj cOUii-l ajjii iij5sil jljil 3 j*j ^Uitil (_£jLw ^*JIp L^^uOj c — i . 

Ojj5\j <uia>tll Oy Ji^lt t Sj^ , j»Ja>»2j oliLM 

• ( £ (*-®j ./^l) J_p- (jjJI SjL*aJS i^.S'IjSUI 



(i) |»ij JS^-Jl 


Yo 



ililjj . Ajjisu y CUPlij (y^i^) Aj ^^ iaj O 'j ^l Jil Jij 

alA t _)*^ lj (J J^>- i S\j£S\ O^JJ-S l_jLA a jA (JjV £jj~*2 

*^L1xj dOxpf \fS , . (_j jJL II u j*il 0^ (J?f t La dy~ Olo_J^ 

< K 

jljji cAIp ^ . Lu o>-Ij ^yy l_a5’1jSv1| oIjIx« ^Uaxj s J ^jy* 
^w^of Oiji . ^-w^aOOl eLa^l ^j-<*aj cj l3_^~ 

. 50>-lj AjjJij tj WfT^Ai l-~«j (^tAA) ^ (CJlS") hi^iil 

^ IXjwLp frlji" cA (_gJl aAIA olAjoJl oAf jAj 

J_p- jjJj “0*3^ kj-S’jS’ 6^ : jplisM o3a , <u UU-ll A^iwUll (Jilii-l 
Aiil^ll (_gf of \£ , i— S'lj^sii aJL aS'jA “uAljta '<5 '^>«j «uAj 

Lcjj ciw*Slj53i oAa <»j jjJCi ^OJi at^Ml jjJj^ (,»— AIjSCSl y**-^ 

l$A-A d)f Jj . , (j; jAilj jjf >-AjS’ jUif y**-> JU- y IfS 1 t Lg-AA 

(.L^uOl oA l*A-jt (J%Jl jj p ^ al l ^>-1 C O O-t \jS" aAIa __ ' aOpLys AjjIjxaI A ^>- 

/ a — j j_>«ji ) £ * ) -— ) Y 1 ^ ^0 _p ( Y — j^>-L_j^_j) j , ( ) — j* — >-L jj — *) 

^l Loot Of yj c ^I aj jj»f ,_j4jj . . (f ~ \ ^V\ 

, y> y\ j»jwUJl 2 j>-j\ \ of 


*. i) 'Ojfiy hj& U 


(Planetsmal Hypothesis) oLSOjS^i iy> y ^_A iy > yil a 1a A y>j 
‘ysjjii j^S ^jiai) OllUii |»U N ^ * t /_> \ Y* Y Y) 

. AJuJl aA 1 yJl AUu (J OJe>-j ol yAl Ju-d U3^>- ^ ( 0 ^^^) 


ijy 1 (J^Loll aj>«^o Lio yj£> Of o^boAi k^^py . ll i£_yj 

, Lj~« ^>u*a\ y>~\ 1 jt-T’A 

1 Ot^ aJ[ ^^4hsmJ 1 1 La0^^3 

^»Vl 1 Jua j~y Nj) a) ^aUsII OiJiSj OJJA 

, ^ mi a 1 Oo 2 *" oijj>^ 



L^b Js-b ^JjLa jl>ejjj! »*ij p-j 

’.^JbU <>wj aJUMjJI (Jp J^jU-| 

OlatSi ^Jp A«^xL« AbJf jf f\y^\ jjP dJ-y^Ail tiilij lO* (Vj 

. , I tv^ f l I ^jA A*J \^j> 


oL^-jOj 1^-^Aj jlSj i ^>~ycjj aJuooII o-lj^-Vl oi>-fj 

oOp (J^AjIjJ . . 0 U^i/) OaL^J^S" £^-JL> (J»[ (J>>^f Lj? (, Aj^Ljb 

L^aL>»>-f o^L^j ^>- j\*viD j^OnJI £^>0 •>— Uij Lfo- ^v^ cijLSsjj5C!I 
a^.^v».*aJ1 ap^o^II (jjSC ^Jl t^^Jl U Aj^^^il ^ oS 'l ^xJ 1 

jJ! Lot (JjA>- AjlysVl OLSo^fJl CjIjIXi (J-^ oix>-l 

uy J-A>J C*-^lj5sJl 0>-f (jf .jUbVlj £jljlJl t*0~LSwi _l4J pJSxilj jl 

OjUSnJ_^]| A Pja 5^ Ojlj^a (_Jj AjL^o ■'ISjlj j\aAi\j jlp Oi l (_£j£*i*llj £*^^1,1 

. AiJ-s<aili b_^li! (3 ^j) jlUJl L ^ i Ltl S'l Oi ijl£ jJl 

(J £-‘j i 0J 0j5\J OV iiliA ajJj-A* V Ajf Aj_^liJl odA OJ^J 

4>»>£j cjj-5j cue lijj to j^vabi jf aJlJUo a!U~ (J ^ l« c-jj 

, 0ij oxlL ti#Uxj d>-f ajIjJ! (J Uj^ 6lSj oL5lij5sJl .s!_^« 


Aji^ j JjU fjS* (j^^-j oj!^>" Aj^iiJl &0A cJj^j 

a J^r 5- of i£j ^ . Aj>Ja-Jl jj>waj! AiJa J5 wo 

(j_r° aj^-v 2 ^^ ■iljil ,j-a dW^i! 6fj tlji_j5u pLif L^dxS’ <_ai£j j^p j*>«j 

Aj^p^aJj ajwdl iljil odA (..■.l.,ia't ^Jif l^il Jp\ oLa^ti (__fPjVl j> y> 

A-ix^Jl ^ d.«aA.b A_A^t^Jl AjjJyJ.1 Aj^Lsil ^1^1,1 ^ La » j Lof , A^o>-^lii“| 

, aj^s’jII 5 ^53l jf aj y > ^ll 

^jjlil t_itA*-il OLlloSj i 1 tAj^JiJl jJJbtij 

(j^ L«1 Ig-iilSsj j»j oljlp J,| oLS0j53l j>Ij^> cLlSjixj (j ^ .la... i . > .ll 

lT* isU-f jlp jf (.Ajj^xiuJl oljjtSil %a *L« JSji 


• tM 4 4 (**) Z 1 * 11 ('°) 


YY 




iS 

JjOjX ..A—jilA-l J-alju lf 7 UaJy 

, 4 j ^J alJl 


i y ' *- J “^ JitiJ 

y y^-iJ 

IJ — , . VcJOLxilj O- S' j—£ 

o -L a 0— p I j 4- s* ^ Jjj~Jl 

. A^fi jiJ| 


ojVtj j^PT n 

Jill 4-*pyL IsAjI 

OtA— ■ —A — — — ^ ^ i» -A— ij C f ^ j ^ .I. 4 J 1 

<u0> ji Of -L*j Oj-pyJl 

i -Xaxll ( y j£$ ( l — J 0Saj^Jl ) 

•uifr c-w»l» ^L-Vl of £■» 

y> iJ p (^jJ N j~Ju> Jlj V 


4— * 0 jAS I 6-Xft -X^-t AJ 

o-Lil-l (_$y » j-ufa (_Jp L-Uf 

^_5jll J-«L*JI Ia-Ujj uuJjLdl 

S pj_^»«il t- j.. , > i »i (_j -X_p-_^Jl 

Ui*j yal y If-f N| 

* 

g^l Ol jUuii^l £y-Pj-* LaL_J 



. ((CjLSo^SUI# 



YA 


(*) JXJJI 

jJau Ja i y v. j 






JJ (_$af Lf j-voJJi i— j_^il Jii jlS 1 U il)f 'Uvi ji Jl oUa ^OJj 

(Jp vJLUS <uujLa (jjJJl <— jUM •tbs' (Jlj^*- 

. , Ij-vP IjLj<j ^»lia=M i_iJujti 

.S^P JSw> UJLjLjj l^ltxp- ^Jaj ‘UfXiil olijUiil OlJlSj 

, . U.yfl. tf.il (J Sji^J jjbll jl JjIa (_£jlp 

^jJl jjj£j . Jt)b>- JjlP) CdjSU iujUpl A>wX;j 

JjS jtaj iLilwi jL*pf ooli <diUw< v_dTJS jtwii jf {y> OixJl dAU CdSbc 

, ^-W^rtr^j i f^" 0 f OjC [^A 

Ua *aj bfS’ ( j^wJl ( jP J-ySJtll (_$U!l (_gjl*Jl of dliUJl jjya^ij 

JSbdJ <jf Ji cpf br 4(_<^>.) (djSdl) -ubo <bf ^f tVjJs- ^ UUU JS\ 
Jp JSsJiJ lA^Jwjf bf tj c «iij ^*il i .SljSsJl ^Sf <0 j> ^Jajyi^Jl JJL*Jl 

of 4». 4 I d— P^4*^*l! l_0>ljS' L.V *^-*0 IdA^ * 

• (O V ,f ^ (3 o^jUjO jliip O^^j ^ OaaJI plia. ^Jp“00 cSo'*''**^ 

o*j 4<w5'JS3l ^jp lAL^-dJli jUj^! ^j>-j obi.L*J \ jJJbuj 

dASli c Jtlj jt->«j jf ^^wo-bJl JUSt?- dUSj 4 4_ S\j£i\ diU JSdtJ 

J^4_jSJS\J| £A Isle dJ.ylLlOj jl (JjJl 4_4>tjyi jf 

jL»jVI duos ' J 4fljUtyUl iw-S’ljSsi! of Lpjf UjiaUl ^jJ>JJ1jj 
jU jlgj ^i Vl UU- J| UjUJi UU-i i_idSsill OpSbj ^1 

U0« <tly3 CdLS U|j 4 <uby3 jU UuLi Ub>- J| ( jPjVlS’ J ^i ( _ J ^i 4 o jjUI 
. . g-l. /Jad , f i l >A> ) ^>Jp 4..jui«y 4 

^fb>- J| opi^ 1 J^ 1 dr 4 dPJjJ oOjjo oii Lof 

Ai^pjj ( — id^ill ( jp Cjj»^>«j (_^Jl ojl oIj^jI 4jUyt» UL>- J| jU 4 iULy 
A^y> 4-iuf ifijSj j>-ij.i ii?; jjja ju»jj .£jbi-i j>j 

il)f p* ydJl Jp ljL-J^II cdt (Jj- ^bUJl pjJ ^jAa (U* ( ^ ) 

, UjJajj 0^ 

Y^ 



aJSnII AiliSCil i. >■ a!>-I,Ao> c 4 jS jf oliJ? JSLji Jp .a^cll 

aaIp*^ Jit i 5 jUJ! i — j^*iS \<Co (, iiliS l^oJipi jjisLi , i_i^>lp jf 

. iiliS 

* tt u: o\-jki\ a 

l* j ijis jJlj l^ *U- jjJl k^-lJ 1 )) ci> J cdlS 

^jS 3 j , iC*> J JJaJI e!j Lo ya jCS(j| JJ*il l* -k>- J| *LilS tOwXxj 

J L«UsCol Jil IjijSj <• (_y*-~o^Jl ^UajJl J ij^k^aj cil>- ^>JsJ ojlCxSI 

aS^^cj a^A^JI (— „ . S jS l A a ai v i I ap^o<^J *1 jp* y> l^, Sjo^ 

o njjVl (jUif) dil JSj i(_^j>-Vl l_*SIjS 3 I aSJL- a^*SL*j> 

JbiXwJl iJJ ij, . ytu& J i— aij A£JJi}| Olj_JaJl cJl*j»- t*U>-jL^-l 

, JjL*ii ^UaJl ij Iaj j i /Q a i iA*^LjJ| LiJiJj *-\Jp y* 


l ^ j ^ Aaaav^— 1 w »i 1 I 0 Ao L -J Ij ^ lfl i> -.. . - - j kljj 

J| jj^-lx^j t cldS jf Jxoif Aa-y ao N iA?- oJliita oLijlaj 

(ClA-oa^jlii J I o^)Lv*j^/i Ic^jC ICA CoIaa^UJIj 6^aaS A£^*o 

by-* JjLS) jLiVl ^loj_ot]l L^ JLi (jdl Ao-d-l 

JM\ If- aU- jJ! cpyiMj t (Karl Von Weizacker— jsMjoli 
VA/ ^tc \<? tec l^l^J t (Girard Kuiper —jy,£ ^j~r) 
. jj Jj cJa— JS jjJl jLkJJ jWi y* (it 


JCP AiJaj Cols’ (Cols' jd! il^li ililjji AP j-o< 6 1 ililiUJl ^ysyijj 

** ^ 

l^Ljfj l^dst J JSji-l aJp Co IS Lf tl^UU- CP Uautj SjSCJl oCft ia-P 


• J 3 -^ 1 


Jp cu>w>tj 

JJauJl J^i>J j*J oJp*-» 


aip aS c*>-Ia j*o ! 0 Ul*Jl Ole* (J_j-Sj_? 

JlSwf l ^ JiJii ^1 Ijll cJoai cUJi JiLi 


r* 



\U\±. Q 


oblprl q* {*Jjij L* oj t Ju*j j 

f-V <_yj if- rj^- £-*b yf JJ-*j 

(_S^ lAj-ll^^-l l#>OLjj ij-^J oNLap-L ^y^pjJ Cj'yUls-L 

<_3>i Aii (_5__p-f oLv’ji ijr^J 4** •'jtSj ^af ^il ^ 

d)f LLw-u ^Ijf lij t>j»\ li[^> ^JJlj '^hpj <U)I t>jJ$ (J-^-^ (jjLJl (Jlilj) Lo a>- 

. ( ( j~i ®jj^“ dr° A^ ‘Ij'VI) <^d)j5Cj aJ J jjl> 

i iolfA C~~J (ill iJ t (_iJ0Mj AilviO/lj bi“bcdl aJLU oUil ^X»Ml oJLa j 

Of Ibjf 01 i ,_yAj . b-^V L*a > ^p Jl>U- Lifj 1 ^ JjAaJIj tk>JJ aLU ^ j 

lilj yif La ^LaHj 14 ^ b* dy ^ V LIS’ i^U Ia^x>u 

d^ J^-^O/I ILa JL) Oil tAj <U^i j>-[ JVAX^Nl d^ 4 ^ 

JO/AwV! ^jIL Of (Jax tiJi ^jbJ J1 OLp-Vl i_JIp J ,_pjj _ 

1? * 

, iolji Vj AjaJaI Ijjf CU~*J Lj^p 

t ‘L A t^4 a ll fyf^l <J OusxJl g-*L« ^ ^y^Uf t<j_y>>i)l Lf 

cjL^&ji}\ oLa aj oaL> L Oli tdiSJJ , Jl>J,| IJLa ,J 0LOl>U «L^a ^00 
• vV Xj J-! OL-jO/I J +ajj ^j] njy *- f ji aj jf 

□ □ □ 


r\ 






o^S1»*Jjjj,s!^JIj t jtaljJIS ; aol ji| (J oJjJj^ ^JjL«j ^|a>o»l 

CvoJii ‘*-U<2 jiJI l yu*j ^jlj^aJlj (.ZSf 1 _/-*Jl oLoU-^Vlj t _^£il jjjljJl jf 

•^J . «j;j>-Vl oljCJl (J <Jj>- <~ijULl 

(_^jJ SJjL* Cols' ^dl j\&% oUjMl {j* jjiSUl 5 uU>JjL| k_ijUi,l aJL* o^p 

, . tiUiJl a\ c JLp 

fi 

. -V »U Nfl cJ as -df SI c^jVlS *k. Sy*;Jl 

jiaj OIS {£ la^-lj lf>-j j>tj «U$jyj <>-jj jjUaP l^SjSj 

<-Jo“ jf Ai^io OUJIS- l*x*o* ZSi* o ! yi <ui £,JJ ^SjSj. . JJ^ 
aU ^ ^ jf <, (Lowel) (J^) ^UJI aix*j OlS \£ yJl 

, ILiS oLLp jf 

*&S^ wU-j t<-SiUsU oUl^Vl ca£* aaJ 

^ ^ cW 1 <y ck *<K j* <y -W JJ J>^i <y v-jA 
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c^U 1^ nJUUj \jj^ ciuJlj ol ^L£)| ^ 

, (O^Jslaillj oUlouiVlj ^5jJ^I Ja^oJIj #jljJ~l 


rr 
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£tJjL> ^y> ^jJx&S' La j-u-vJlj i*-J!iwL^ iJ-Lta ^JjSj) • V»_^!j^i>3l ^P oLs^" 
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, 0 .5^ I jj*a ^| »Pj) L) ^jSL»**P £• Ls/2Ulil I ^^P O ^X «.«.* J I 
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i>u«i) o&i&lr* <— > ^ -A •- j ‘,^jj : r-^’ c^ ^ <W) 

.syUJi t( . mr /-> \rAr 
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OLyXUl (J oJLa jyUl ijS yJaJj . i jy! <U»ij (^JJI y-Vl LfiyJ I ,„ ■■■ , ■■! 
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LmiA] Lj C l All La O^S l^ , Lfi y*fc^>wkwj I y9 La k^A LjkJ ^ ^U I 

u y (J t Ly« (/.A\ , Vo) (H) Lryj jL-l. I <J^~Ad iAyxL> Cjljlpj Uyo y 
yi <aV L* L«l • ■ (/• ) A , W) ojJij ysLJl p-l**-* (HI) p-UM Ji£ 

. io-Loj Sjj>U oljLp 
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; a!%‘ J[ 
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(V) fij JSLtJl 

J JjUilj o jUil 
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'• <J I J jJ I Aas*- — Y 

c fir 

i s j^ i U’lH j i. L_Ob ^-*^>“ lo>lx l5^ ^ •J^^*- 

0-**3j) <— iJ«i *-^j cJ^ j -Jaj>~ ^j,. ^3 j L^wLoo , JUjJI 
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(J-L’H yiVl I-Iaj , J50Jl ^Lif) u. A. ^,1 1 Jjl jj ^jy^-\ 0®^^ L JjA 

. ^.LJl jlwb> oljL/ifl 1 j'ijf 3 '' °vLo cusj L j*iO^-l 


rA 






t ^cixwvJi iJw/b ^p 1»*Uaj vJ^I^Lo^Xa^JI t_3*yi 
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, AaaAj Ijitj fl^AliaJl aUA ^Iaj IxlS , ^*^-*£*31 

p3 * 

^Wlnwi i 1 djcwvf iJU-^>~ 4 iAIp I^sAaLJu^ ^s5nj^ 

JlS^H ^ oUJaJ l^il jj >~ I ^-^vo j>«j 1*jj *A1p aU>JIj 
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(^ l ~*? > ’ ‘ ((* WA \ ) -A U ^ |>Lp dlls' JO- ( J>-j) tljj fpi (J y>-\ L_il jS - 
‘ SJ ->-J (U,H) LajJJ LSOs «U. Jp ((jyiljjf) eiLLxS'l 

pJp l_4^*^S*Ia c - aoC i 1 , . <u«-1p (^j- 1 ') *0*^ J ^Japf Lc 

'-r^b^f ‘ — sLi^xS'l jj t(A_jj U^Uj jl iXU 4ilwi Jp j£Jj d) jol k_*Sb^J I 

‘Ojjf (i^JI dr" V^A (^*J yj (T^ > iA) ai; Jp (jjl>) 

, &***+£> Jb J yi 



f-UJl {JZ £* 1*1*1*31 (Y ,A) p3j\ £jJ>y> J*> j 

ci (oLSojSOl) (J>1 J-s ^ 5 y <. J^> ji3 ojbjT _/iaU*a 

• 1 j ^1 1 I 1*^* ^ y>& l^" j) i ^Aji 

\jb\SwAj ^S\c^\ ^>y>* 

^4*1 <j-*J tjr^jVl <~SjS Of OuAa~jJ t(W) j*i J JiwJl J.J. U JkXi 
^ y& l^^*SL& , , La^a*^! AjI ^S t A*-^w^-vO I AP^»o«S^di 'w-vS I^S 

* , 

^o ^l> I i hXP* (t (^^jnj 1 ^■■>■•^4 i^^\i I Ol^ 

<w-^4jS0l^ ((jj^^/ddl^ (j'u j*m * i<aj l^S t odb & j*"*^*^ y^ (-5*^^ 

tf 

, Lj^Sj ^jjxJl 10-A 0i^>«-JJ OiJjjJi a|^Jjp b IiAa^ 

c a^O i^ rt . w .0 \f£Sj t ^jSv-Jl 4-wvs^* 0r^ 0*1 

. aIjXvo^I Aiia^ <j ^-liolj (Quia^Jl «uia 1* <j J&lk^allj j£<& L^iSCi 

^-lAxll jj, <jpJj 0? ;1 ^-vj3j J y~ lf*ljj.S 4-^vwsJ \\fi> J-Iajj 

t <L«,ifl.dil A 2 la, dlj Jali^ajl JllUjj iol^l*^Nl Atiladi 

Aj Ja*^ JO \ (J^j) 4 -aSj^JI jJ* c«J-Li j*Ju t jciji (j y^j 

k 

-A \ t * ^) ^Lp I ^>4 ^1^-UJJ Cfcij • a] y~ jjJj oUL>* AJijl^i Ailat^ (J 
m. jp*~ ->*Lj^— — ^LsaJI a , yjL^i L^xLw^jt j^...«s^-l 1 ^ (f^A\/ 

>«j-i ^ i aitxj 1^3 (Y -r c rV_?^)j 


i aL»aaJ1 a — l-jLv*j 
£lLu 4 A!xSdl« ^ ^>-1 il SXo^U 


, Al» A^i^lU^^il Aalalil Ajjj t OiA>tdl l^v 3 j& 

I l^jajdl ^jjJl j j.A^aJ 1 CjILo ^4 Ua Jij 

♦ Ids ^ AP^va^il 

AbS jiJ jSwo t 0irri Oj^^r J»i diLiJl tld^ 

aJiS ( Jp ( jJwU^**4 t jjJ* jVl ^kSj aOSJ a-^jJO ObjUaSfj u^SIjSJl 
, ^^"0 ^^dil ^ \ 'j Jj*-0^-l jluf^ , A*-u»jL 3 OvX>^S 







4j ^ljp-1 c— ^ljS3l 0? t jJ-vsuii \ lOA ^jA (JjLH ^v^iSi (3 

v..-d.. l i*i^ L^-* f j c ^x*w».. v *i I ^yA La O^OL wj lx i Ip l x> a / ^ a a2j*a 

, 1 ^p Ox-J aLi^xJ 3 a® LiSLi l ^ 1 L ^ > ,& *j 


t ( ' r ’' ) (oNj^il) OyiAi^i LaLwi J l^plvij! jyd ijiaij 

JJj , ioy L^pUijf jyCj M JjJl ij^ ^ l_)~^ Aiilij 

^y*>j (,l(^« AwX' _/wP x"*^f <j^H ^ (ax^I jLladl) aJLXx^I 

^^jJL; IaJlv^jJ £W-vJ AjiLS 1 4P-jXl ^JJJl l j <J^ (jj^J <• J>1 a->x*SM 

(.OjAjJl lijlkp) : ^ AwOU oOAj -AJl-^i jf °’ 5 X^ 

t^jSll) p* 5 ' Wl '-V^ •(J >, 3 j ‘c 5 x^' 4 £lA' 

LjjaJb ^XxJ iJiiij t Lyi-o Zj^yi <u*>li!l -Ojaj eilx <—■ *.. ^o ■ (xix^iJ t o j-xy 

. <LiLS" A>-jJj 


vjJJi <.^ D*l« * a ^ if '**?. (jhA;) 

y»j UJ| p>oJi 4 -jyf ot ^ lc~J *QJ^' Cr* <^xi ^ J** 

aJL~, J_p ^f jSjL ^ 0_~f jAj «^j>xi ck-J» f^ 1 

.J ^ l «u 3 t J^f t^jd n 

j)\ VLjP- JJ-X SjU- V 51 / fX*^ ^ ^ 

>Uil *pj fx 5 ^ ^ ^ ^ ‘y ^ 1 ^ jjJj 

. JLy? jjl oLUp J 4)^11 L ? 51 iLtU> ' "“X ^ 1 


, (Planet _oOtAj) Jkj*[ '^J 


0 l 



: uy_ <(J yf-)) j— of LJ 

: SjiUJl ^£\j£l\ a£ j>- □ 

!jA £c^jll Lbf J j . yfl . O jj IjjrtJliiki' £K^Jklj I 04>-Ll 

. ( \ A joJ JSCjJI jJajf) (\) ci *-) LcJLp 


.i& • 


^joO) 


. • ^ C X) 

.— — •>o^-— . n> 

; ( r\ v> 'i 

i. V ^' i '' J /.u i5 ^ / y 


.g.^2- 


•iPLrf* ^ 


(U) (vSj JXJ! 

4 * .» w .4» w J I i£) jS*" 


oLS^SOl)) ^j>o Jl ,j^w3 jwLj £yijJl IJLa (Jj 

J_p~ IccJ^ Cr° La 4iUw« ^jJ > jVt ^JaS J cJjl LS ^j .((i^j>oJI 

l c _^pLv’jf <— ibof t^j!o_a JJ>j ^■■.ip j** i_i^Li>-l 
OOP iOJJoSj , j>j>oJl ^y> i^j >~ f ,j^w» jO*j Laj . (Y £vijJl) 

• (T Jl ui*Sj£)l JUxJl 

J Lbl^j loAj 1_J>- Jia L^iia I b’l^SvJl 

S^jIoJI)) j^Oj If Jpj ^^jJl ^ i_*j^ixJ| ( Jp 

>£jj Jl 5_yb jf ((Abj^SOl 




ij-A J>1 Wi cM 'j^ (j^J 

\wi^*~SvJl oyta 0 jSO \jiu3 . , jl^Ol (J _paii! ajjIj (JjbJf <JOb>- 

j ( j^jJl 0? (J,| >■— ~*Jlj . cj A^oisOi t jffOl (J *bJbp 

.jiVl cJ. Oji JJJ1 

t^a^AjJl tbil^Lj) ( Jj>-jj (_£jlwlij li[_J 

( Jjubj jj^dOOl Jjusj IfS” . i— jjiJl (J <y iij** 1 ii>-*^j 

OljjJ b^-^j ^djAiUi t£j>- 0I| (j 1 a.Xfc ^SOj c j-«-dJl 

•^1 


^La OJJOj jvdij J-^f-i J > '-^ A_bljSOU l(Jb>- Ajf (J ■f'J 


i\ j£ ab^OI .ib^xa el/L i] y%Zi . . b^pbyijf jy * J £■* LjaU^ C^ljiii 

l) j>- of Oj^^CLOl cJj-^i OiJOJ <, (SjAjJl I.Ap) apL^JI 

. Cj^ f 


: aS” ^-1 □ 

bJ j^iij ij. toli jJt- *sSj>- of bJ IJj tb«i j blwU-C’ IS| 

00b>" Awjb*^Vl AXS* A-vbba-a aS'j^tJ Ajf ^jf c V c*jIj AifSj UL?-f 

.(jyOl J| A_jyJl <y> aJl^VI <£y- J[ IaJju zyu <.cj\zjJju> 

(0^ i_£f '■■-ij— *J (J>1 4_>f ui^ff jv-bf' j*-b*J 

L_4ijlJl Obi IjJij , , A ++>£*& aj jJ (J Jy-jJ (J-^* 1 N Ajf ^ ^ ^AS'^i-l 

b^JlC- jjilaf 0 ^aUs J_^°f ^[ t_$A b 4 A^jljJl <5" jf aSjA^-I 

. jxll aS - j^-I jf . . AjjJL^JaJl aS_^I A-lfbxJl 


J d^a>- JJ-Aj 0/ b-Sj5" of J-A> 0l bA 

, ^ll \ 1 


, dili tJ (^) 


OA 



UjJl3 Ip J*» JJajC J_p- Ujlwla j 

.iJbJi J pSVtjW J £>3' J 

31 £jJ.I £_bt 0^ J iL*jdH®,to J Jja>“ ^rjj- 5 

t (^<\ j, — tj J — SbiJi ) j 1Lr ^l jy>- a^-u ..UjjIAV 

j 3JI 31 ilr’ ■^/’••'d V £d3' bJ J-S: c?-^ iw^Jl OLo JjUi 



0 ^) 3 J 

4 $jiM 


azs j>- (3| <iJJs jju jja j 3 is - 3-1 i-iiLJ Lu^ifcs IaI^i a>-Li LctSj 3 

.JjVi 

JtA>- IajIAo 3^ (_^jVl 3^^^ 1 >Aa <3 *ui>-ljJi 

. SjXAJI ( _ f *uij j ojlJ^> 3^ £^3^ 0l^> 3rr* VTJ^ b«f 33* 

31 yj^Jl y> ^yi <$3- bJ jOJ (T) t(Y) t(^) ^U^jVl ^ 

■utSj j-Q^v (jgt <XS 3 >- AjtSj aijdi (fl) t ( t ) ^Lv^j'Vl 3 bat MJJj-'*'^ 

4(*\) ^juw»3 j • (V^Lr^ 33"l) ^3^ til t3_3^ ^r® 


oV 



ou (ii <y 6 j^" Jl ii s^* ‘‘jts'j 0 | ji (V) 

l^ljjj UjUaif ^h>~\ dUJs'j ^ jf 6 Ja jlL" 

^e- y,llili (J jjjij Cj^j? lulls' t 

o* kl*JI oUjUil *__jbS3\ (jii>xiU (t j \) j*i j JjJirM 

. ^ ^((i^S'l^^ll OhU ^ q . a \ l 


□ □ □ 


:^UI tojl^ ,J i 0 x .jJ t dlUll jj jjt.u uO^SOl ^ ^b-j» ^ ^ (XV) 

• f ^VA J^h 4 il)jS*jU 

i^j; .j, yd&I^AJ u ,JlU!| |*U *^iU # >_jbS' ^ tiUiS'j 

, r mr i^iaii t^uu j ; ^ui 

JU-j[j CjUjLdl i^Os-L Lfdjlit Aju JjIaA- 1 J SijS^Jl |,U!jSll Jjj>^ Ui oij 

•lj~* ^'A = J^ll o! Ja j*j^Ail ^J>wasjl 




*.^U\ _ \ 

<u!p OtS" dUwll . ( j* w> _dJ! l^-jifj i_3”t jSvil 

4 uA^ ,^^11 ^U_Jj^l SJJi , iJujLi 

Uliof 6j ^j J_p. 0J ia^ y J Oj£j leV- 

J C)j £ j Uxp 

‘■kjr* (Tie) J>J Ji tfljlJ Ja>. X* ojl^J-l S^j J^aJj 

Jp »Ia SjI>! oU-jj (IAO-) J1 J^JJl «JJ .USt V 

2^i ^ «U- \ij*£ yr aJ jl5 ^J ■>[ c^jVl ^>JJ JiU ^ y 

•j?$ j* Ubf aUJ-j 4*JiVl 

‘-lUAS'j . .yVl II* J iy>j^\ ijil>. ^Jj ijUap iuiU. Aijj 

l^j o OljUJl jjaw Vjy J1 ^ Sjl^J-l A>-ji ^IL-jl 

<&Xj Ojj UJj&AJl y J fJ J| ^ 

‘^' ^ T- c^jVl ^.^Jl ^1 Jp 

.5^1 u«U oU-Vl pk*A J l^Aj ^ S| 


o A 



* ^ 

*" 7 J Jj* <J «#vai a yiJ yS6j yiyiH ya (_gy -Li liL>-lj 

(■UaaSI aLo^u I lAj . 0j-iL^ y*H Jy _bLH <j SjA>La ( j— - o-JlJ \ 

U-Lip a*>«j~ La UIp tjUiJlj Ay Vb yLAl ty»jVl yr 6f • • 04>i^) — ; 

. 6L$1 4y**a)l ya ayy<3j jlS' (Alllj i,jiMl ti y^a* 


yuu Ajjj jybb Ojjl&j | y\£ y jj| ft i^UJl Jbbp| Sij 

i>_aSj53I IAa o| i<cLii ja -Up Lfcjy 6yj»j b^ t^b t Aulb j ^Aull ya 
yb \£ . I b yJ oti <uLi J\j, iUUxIj Aba -blj) a_uL»«j >-»lJl A>-ly 

(_£■*■ ? I 6Lya»l*ba A-yJlj Ay-ll JjUaP (jjji 6l Alyl abij *1,1*1 ya _p£S 

• yu-«Jl <Jy>- A*i jj-b i yajJlj UL-ijJl (J <U— Aj J y>- jj-b Ajf 


(Js*"i ^ JJ *) is*" (. f ^*^®/ -® ^VAo)^Ip *b>- 61 U (j56j 

Jlj_>- J jvXJ ojyi J jj- ySj56l Sjji 0t 4 jS6jjjj^j J (Pittengale) 
#* ^ 
lj*» JJ"b <jjl lay (AA) AoUll Jibo edil alftj t (lay 0^) 

Jjlia iA*wb Jy Olyi i6j6^j jj-b ijUaP 6f 11 a (Jj <u>j . Jy 

^IcLp Cf* As?*b^ J'Arf Ol^ IaAj , ^.a u .bJl 6 jp~ (jCji yajji 

. 8-Wy! OL^a l la-XbP , , luyj ^e-a >blb A-yJl (-^-ULdJ i 


Aay 6tj (.A^yjt yl Aj^Aj (jP’ JH ijllaP Abu bl a-lfUJ (jw ijSjfcj 

A^jUf . IvAjf b>jJ (®A,*\fl) Ji6o ((p>*jJl ^yi (Jy 1^)) 

Ji i Js^l ^vUba J,1 JJJI i — Ayfllba ya jt ( JUJI fJ Jl ^ J1 ^JaM ya (^t) 

^ e * . 

. U-Pjl ly (-£' A"b *— a*-kP Ax^xiL 


Jy^-j jyull (Jy*- 6ljjbJl ya lull |1 a Ail 6H Jilj tllfc 
tijlH A~-vHj AjjAlSa]| ( j-uJull A^ y>- (j L_jyJl e^f 61111 lift j jLa j 
ya laij J yljSsJl 6lSj cy»»H CJj t_*5j53l I1 a> ^p- bl jii 

y C Cbi^ I ^ (_^ y u«i^_u b-jli ajl-La 

. <Sy^ “y t3y^ 


£tll-a A*.la yp a-bull oUNjil 


^1 oUjIaII J-bj 



j ^Vl tlsiLaJl A * Ju» Jii Coils’ JjUaP 

OijJ wlis 4 j,. jjJI ^Oa,.- i 4~o ^Sj&\ ii* ^k- of ‘(<* wr/ -a \nr> 
olAji .5 jj>-j (_|p t <C^i *L*a-0l <C_ku LoklP <k2llil iJjjjjjJcdl j j.,/^l l 

is^ Li l^i f ^iaj iuyS' jJis*- i—AXifxj (^S* t 4 juSj ^ jko I jJfc Ja^tf- <Li LS"jj 

. (Y * j*J j jkf) . a>*}isu» ( J^ iljLJl ]oyun ^jt- 


<Y*) fJj JSUJI 

— A jlke 

0 * rJj'-*) i~AJl *kiJl 
(ULi 

oU-Lw« j^>-j JJ (j (_^JJ| (jbl I^Jl) juijj 

• ^ 1 d* uA;^l ty Sjs-S’ 

sU-l f la*il Jji OAlyJl js of j| of AjS . f jl* 

.Li kiOUl JajjOJl |»|djtl| t<wijf 

:s^l □ 

Or” OilOs'j <L*L~=J-I jbljil Sj^-f £ja OLjOII tf*> jOl olojixl,l Jjj 

of JjXkjj . . <L» aU- 0/ J^-U iwb'jS' 4jf t j V"J ^ *-UiiJl l yL- 

‘V^f.tjfj Or* (■/ <\o) (^JJl^jUJl (ajj>.) J t y.LS' 

* J* ** ** * ’ 

c^* - ^ cS^L? \j~? IpLAjjI 4jaju^» (Jj (CO 2 ) 

■ 'U-Lc* i * -» ^ ^ f ^Ji s>>-Vl 





(jpjjj . j>da*Jl d"\) J| ty? J Jj 

lc^ UU i-Ce t.yj> ^ j^S j *— i J| aJ <__^>«_^J| 

JjJl fljl^sMj 4 _*Sj£)I islix>-l J| (J?2ji ^ c^jV I Jp >_jLvaJl 

°‘^ A . . (c_-$xiil O^aJI) JjAJ| Jj*j «U*il By- Lf l <>*]5LuJ 

.Ai ojl _/U CUjISJ AJ jJ-l AiliS" NjJj aAj^I? Ajji jj- CjUy JSLi Jp 

ci>“J j+v^, coybjJl Sjl^ JJli 

b\jr~ (jj 

• ajLa^SJI C-'LS'Ji y OjJuJI A>tlsL^i yyj kiJLSJJj 

^lp \ * jOjU) *Ua»a)I < j: , .d,- Ljjw jdl <L*L«aU 3j^>-Vl C*Ao JSj 

l$x«~0 ( jS 3 j 4 UIaJI oU-is J *111 jI>»j $y>rj J| (^ m* 94 S t 

t>y (J ^>-ji 1^ , (j^jVl (J-^ *Hl jL>*j (jA < — aJ'S/L (^jjUx£i*y 

Uf , . AjjIa (°YV-) oUJaJ! sJa ojIja»- l ) j£uj . y> JJjJl 

SjI j >" ij^j 4aJl*a£j aJux^« olJJ oIaJ? 

■kjr* C* 0 *) J-L^ (ii 

5JU olji k_*SjS3l Jp Ob li|l» A3 ym A^jLxJl ^Jaiwj 0^1 JJa'-J 

• *— J l _/ jf oljjL jf 


J^Oij Cj^SjA ^ j/i*> ^iajj 

, (^L/?Vl) Aj _jJ t»_*SjSv]l IJa (_Ja*j Lf t A>Ja^ Jp JjjjiS’) JjJii-l 

ft 

CjIpUjjI Aj( y» <JU~ o ^A_)Jl tJx-j dsf *V*Ji *AaXpI Jij 

. A*i P A^aiiwi ‘uLj*- a I^L xu ■Sj^rj L - j tCjUi(jLi>ol jf 

jbl^l ,Jp ^flaj Ai_jJd.! ( ^iJl ^Jj jl J^JNl u-s* 

, A >*Jaun o j jPji (_J^ (J >Aj Ji 

J A_wij J j>- OJJ-S of (J^ Sj^?-Vl oIa C-AjJ ^ij 

J| J j*t)l y> i$\ apUI 4_jjUp »Ul J -otj cL^jf (L>jj YiV) 


• Ayt* (^ X > * ) JLp- Jl tS^ E.^ 1 ^ 

AY 



A h.ljfti 4^ws*SCxJl Aj J 1 Vw-^I^SsJl *>...— ^ I 

<3 jr^ ^vowJJl jU lLLJjJ (, Lv^jf (L°jj Y Y ® ) (j ( j^v«wJl (Jjj>- 4j'j c-^^Sv,J I 

* ' t * 

. j* (b# ^ W) J5 Aa.Lp 

S^AjJl ^>- (_jly^>-l OJpUal*«il ^jJl AjjIjI^JI oU-jil JLs j 

(jjji La li[ jyS JJ-^l ' -L* jt u ^j+3 j V I (_J,| o J j'Ip 0>^«J>oul 

i»_^Sj5\JI ijj>- a j-^S •is-j *.* j jjJj oLtJaJ! o_L^i (, aJ) LJjJI jJ-I oLiLl? OljtJu 
{ j-“ OwLlJ,Ji olaljj) OjJjT S^AjJl TrJa..^ (j! l„\_«> ^JU jjij , j»l)i AjUjf V 

•c^ 1 


t c-LmAI **«>*-> {^*"**^3 <— <i?A>- o L o.xlp ^Lwwo o ^ ^ Lj'i j 

jr->cJ » /3 , 1 1 ^ (, I J ^yO jVi ^JVJ £^y£2j Uj ^k!j 

.J^\ ly~± 0 Jd C- Lv%*,0 ^->cj o yfo I tj ^Sv)^| , 1-. -/•‘T I | 


bwll 


c 


1 ' * 


4 -fe-^ j-oj . kiUlji !A!xa_j (jj ^>4 o jJ.is- 

^Jaj -csjj ( Y \ p-i j J^wJl jjJLS” *)LalS j.q . l aj UL>-i (w-^Sji>JU . ^.tjJiJlj 



(Tl) JXJJI 

. c .V'^* ^ <>* WfJJ 5y,^U -jlJl Jail I 


. .j^dJl A>-jf j\jt- (Jp i^iy ijf (, J*>U j£jl ,Jp LJLp 

^^y I UJLp j* ^ (o^nJI) OwL^ ^y la o ft i „ .4 ,,< a Jl ^w<>_LJl fr f «-v3j 

.(t) pij jSLiJl jlajf) . .t-j^aJl IJU 

v_jj^]ii Jt<w (_^ jJ 1 X>-jJl <wLSj5xJI of ilijJaj g-l,J-*Jl Jlj N 

, OLaJNS *Uy- 

IjJ t i^yl’l <— i^iiJl r"jl>- ^y l_sSj^1I ILa (_AyaJ d>f UjL>- jj^lj 
V— ■ ’ >< 

^yij^i y (jjliaXj (jJl fr l s A 4. l l yLsu oj^?-Vj frls. -a .ii l I Jl>-jJ I (5” Ulx U 

.^y-^l t_sSlj5sJl ol^L 

- pS (TAt,r\0) 4XP ikj < r,) ^lj J*j 4 JjJ <-££ ^jVU 

<J jJjXj tAassksAi y ’/. VT aU. 1 L# kJuj . . ^jjllj J>i ^ 

• ^dj^l jJSw (J^ 1 isy»!LsJl (_JjL*Jl 4*t^J P 

jl£ <y ‘/.Y)j jl* <y a 4 ‘—^j 

(CO 2 ) (jjjj^ll s L ss s Sjf (^Ijj Oj^jVi jlp y '/. ) (J^ JpLwJ.1 

LU3I _yt-l oliJa fr^Jsij , pjJlAlj cSy^ #>& Oljlpj 

y>-l (Jj, i)1^4 <y Ojlaij frill jI>«j ,y 4^sJ (J) iilsA], tjjjjjJlj p-pbJl jLfrJl; 

• iH J1 tM <yj 

Aaj^-J.1 <LvC3jJ I ^P* ^fT *\ j *\ ^ 0 AJj^i JsL^v^Jl ^lLjj 

• -^•-Ijll £jjll ^ .<sX ‘ ssJl pi jPjLS y JiSt jf t (p_su *\ , to) 


tjLsfruj JS\ L^ljjJ a^SjiS y>jUl| J\jCj ol*ji>s» La ijy~" (Y^) 

, (siJli)! s-iUl : _>kjt) J>sai 

. (LJllJl yUl ^ j-sili-l JsaaII <-^^531 U> ^* J~i* Jsa* ^ j*&\ ^jL^i (t*) 


■U 



jJl y \*.y>r «.U jU*jj jlJ- y aJ Lc y }^J 

. LU^ j 0 ( \ £ ^ > Y 1 ^) ji-^x tj^ 

j ^ ciDiX! tAiujL?- Sjjij <*_»Slj5lll bj^p 

fk" Cj^j <- 6 y J1 vf^'j 4)^' a* 'xs^ 4>Ja^ J| i T J -^ 

, lfr*l.ltai|/»l (Jp^li oyr ci j»lj-«i>-Vl oAa 

4jl_£>- J^fj A>*]a<>i i— J ji 8 AJjl _/*- 

ajl j>JJ (5 ji*aii AjlfiSl J^ajj 4 J^j>Cj £y u4 aA ^ ^ #I ^ J tejj - > 

JLw ^uiss 4 Lr*" ^ • Ljj*^ u^axil (J ( AA ~ ) (Ji| 

*lj>waJl j (° fl V) J>1 l “*d > ‘ 

aJp Jis^t^iJ C^UI aLllj ol^iJij £jljll ^jPjVi 

^Jp i Sj£\ l»L» j j£ ^J... .a -I liLli jJAajj , oUJij ajlj>»iJ A^l^ai CaIjjAJ 

(T^fljYO)-; (jAvaJtJl Jjp- AjjjJ (j^jVi +ZJJ (Sy~ aji^a 

lju AiLJj t)li dUJJ tJSs-ill (^ysJUlAil j-va-iJi Jj>- jl-Uj tl*jj 

_jl*Xll (Aa (Jjb ^|p 4jtlx>*ll ^il^J.1 ^ Lalx Aj^jLaXa V ^PjVl^ ^wa-^tj! 
i yx^a^-l aJsjIj I a* ^ J* <>^dJ • 

wUjf (Jp (jilt) <Jl>- (J . . . |*-£ 6j-la ^ £V _p<j ^^a-dJl £jp> IaAaj ) A-i-uj 

0 j^i-« \oY y*j IaJju ^Jujj t^-jVl ^^a-iJl y l yj^k\ aJai> 

i2Jo o \j apU Y X J5" <U>-! j « jji ^yAjJl J j^“ 

OjIj *SlJJ U^ 1 ajll ^A <UXa^JI a^Xi! aj-A , . 0^_jJ £ J 

^Jl_j ojil aA_A { y Mj J 4 (j^8jVl jJp oLS3,I (__j^aj iJL e^ ^jj 

(_yL_Ji Y' — > ^ya^aXH Jj— Ssf AiL_l ^yCM^lJl Laf . ■ 

. . .O^iJI lij- J* (i-jJI Jarj Al 5jXi Jx-y (?)) 

"[ 0 



pJi . (ULc ipLuYt) iJU d*\ j 

<^5n-C (J**^ 4^*uw*iJi jJb <lLi-l fij LA c-jli3i ^1 Of VI ^dl 

(J^ - <_r**-“^ jjy> tly cji^ a -^ (f SjUf'jA tjr ^>_il| pJl Of d y - il 

• (YY |*ij J^wJl jkf) . (jcJlxU ijyyi Jljj Ja>- 

^ oV ■dJi Jj>- ^jVl Oijji oLJVl j'Jj'jj 

ci* OljjjJl 4 P^~m j£}j . . al/Vl j-kj j -bw iJ_pO «b Ja^- U 

jljji <u^~j , ajl1i>J.S L fj*h\ yljji y . JL ^jjil (j^>jVl £lJsu»i 

<J l_^ V) Y j>*j J,[ (J-s^j ,j^ J iwJaiil iki; .Lp ^jVl 

5_p!jJl jip buL^if Albj VL-i) (° 0 ') o* 9 j £ ' *J ^ 

, ijWl t*\0 _p*j (J[ (jkjVl bljji J-vaj bUj>- 

(^-J,Vl Ca>1^a1aa)^ C^LjSsaLaaJI ^jA t*«/l — aa<[ b • ■* i.^ jj j 

(J— p _y>dl a W , J (^jbi-l *Ul J^' dj (Sial) jf 

(_}kka (j ajjpjj Ji-bbll U 1 * 1 *' i t3 ‘^Al'A! iAj «Lyal>- ^>-j]jijjA 


_/LS”f LVLaaA Jk?") j!a\>»jVI SaLiaLJIi oL*j3jjjC j£S\ ^Ja ■ “ 

j JU-I jJs ^ ))*) J-^stJ di AJa-st- jU^L dUASj (Jba !_iV[ V f 

. *(_£.jU>I iaA>tll o ji>- 

Aj J>^P lilj* J'JUrfiSJ j i j>-\j (Lsi (ju o^SsJl Ik* l j£*i jfj 

C) j£- J jfj Ju V ajl_^-i <l)t *'-*-* JjCU-j If tdsb {j* ajl^A-1 aJjJ-i AajU 

• l“^f" a.Aj*Li 


(Sucss„3j^) jiUJl vky l^^J! II* jjkj L>1 

i jaaJuai = Ij^-Jl j»-^b IaIp^ <uJaJl AiliS’ _A^"f AaXj ^jA < — iJ tu> 


. (Sima) _ W*A>J 




(YY> fij JXJI 
4—^ Jj>- I ul jjj 



c <sli5CJl SJjJji ya AjJS^Ij <lLu l j«Jl AjLkJl i aJtxj 

. (Y T j»-*j J^SwJ! jiajt) t (Nife — uL’J 1 ) j*_v*ib tiilJJ l*Lwy ( JbJji-lj 

fi 

iJUM Jljj M ^LJbM SljjJl O^A <*-+■£ jJ {J^l J 

, . (J^xJjIa tj\ j>~J k k. /a l s^UJU AjjbjjiJl 



(Yt) ,4j JSLtJl 
Vs^b 3 


OiAj.Ap o*Aj^« L^Lp a|^L*JI ^jbl JjUJ-! Ufj 

: ^ Uhitj 

jS'j' 4 oli ^^Lijjjj Ajj jS" Oliuls y» _y> (_fAS>jV( d)f — bljl 

obaJaJl ojj> .l^li oJi>-ljJl A.A.kll .kUj j oL l ( j^aiL s <i>-j Ji>-lj 

,(_ 

If^aju ^ c- J-a«j S_jS3l L(^ < — aJtsI ^ii aIjLI iL>b.A (Y'Y) 

5iliS JiVl |*5 t « — i-Ji ^»j il!_jS^ iLSiil jl_jili . Vjj '-r*"* 5 " 

^ji> j'JI (L)ljJ^ ‘- T* ■• ;■* ■ - i k ‘ A »-J iij* »-i* * ~A-a"t j J , JLvJI AAJti-l j*J 1,^-Jl 

.^j'lll ja Jj-Ij jSj* oli Lijij *yj> oUJ» J5l-i Jp 





Ifclp J CjULLJI sJa (juj < aJLxit 

(JU-*' I>-jj Lf/Mj . ^ j J a„ ... ! l bSa LftjLi>-l >bjf jU*&U t_jU<ajj 

** Jiij ioIjUJi cJ- ^jV) jcL- ^ ^ v* j ^ n £j\ \j± 

J ^Jl \Xa i_~^jj)) (Mohorovicic) ((slL^JjjjAj^)) ^Ikill 

. ((ajlifi jj]Jl >LJVjJaJl oU-jil 

S^ - iJbu 0 UJ 9 Liyij (j-# — LjLi 

: jh ciJbil oUJJI oJIaji oljUJl 

0 >V) Ox ^LiS - oli «JLJ|)) ^ L*zJl \jt> AiJ a ( f ) 

• -(^ *♦ J p* )« ux £>* (ii (V,‘\)j 

(ii tM <T >0 (U-JI) ^ AjdljU yi* (y) 

■u^U ^aj Iajj^, 1^1 ^Ua&Vl |j^ JUj (^-) 

Ii* -Ujj ^ (Y V * ) j^c. jjj#- la>. Ajy (ajOpU) 

^ ^jl/ll IplifT Vi Uy». ^ sljJi ^ ^ J5- Liji 
J ^ 1 ^ . x f , 0 ; JiL*j Ikivi J-oj^ jJlj ( u c ^ * ) 

. . < rr ^l ^J( JUix^Jl 


Ji-N! sji^.aaiji ^JJij V cf '('•J x r,«) ^Juij jjui Jx^ji iju Ji4 01 (rr) 

UjI^i j i^jVi SjijJ-i o_^i l. ii]) ^Vi ;ijj ^ iyu i*._p y> * , < < • ^ 

U ^ J 5jLU ol ^ ^ ^ s j'>'j WJI IJU Jt. 0 ] juljj ^ 

^Lj iu^u iLli ^J| Pj ^1 ^ ^ ^ 5j u ^aij u*A ^ 

^ Ul <y *l»J ,H Lf 1 a*, . (A , A) jsy 1 au ^ j\ ^ns- 

LJ’Ji f U Jjs II* Jj , Jiui Jjp il^. «LU ijU 4bs 

■uliSJl .ja ^jVl 5l_jj jt ip_)Vl s/J| ^ Jy , Jp jujuii 

r^' J eM 5 jI>i ^sb bill jt cj i] v ^isjti ^VL ^ 1 ^ j[ jt 
jju tos JS^ Jp Jiii, . oijU J*ill ,UI ais aiis’ (tSy Jji 



L^jLSj i — AjjLaJl cl*^ A^ajVl a j Jla.il i)\ _ bJU 

AaJoj (jA^* j I Ja;<>»il jxi Ofj . <_£ yOl oUaj>J,l i«l^ aJlp ^ya 

* ■ 

. A Aj^-j i_aJj^ jA Jj tJLAl ^ 

K-Jt>yj>yj> Nj <w=« ji (jA (Isostasie) <(i!Ui!l ^jLjj) jf _ Lulj 

O^L/i ^*U<aXj cA ^yJiP fwL* jA Jj t((yJti» ^ *U- (Postulat) 

• (^AiXilSAi A*s£jlJj A^-jJ^L?- t ((A**^j\|| A^J)) 

<uv»lj^Jl <utA-^5l dJlS” jjj Jljj tAi aJUiSI oLi tjylji L»f 

. , (rt) A^vi aj 5Ju>. o!i Akj*~JI (Airy_(_5j|) A4 *>Uj Aij^*il 

*» + . * 

<*. v **JL \ ^ >/2 W J LaJIAi^ LM 4JLu*»wJl 0^ mmm 

* 

ai-fc oik^j ^\j^p (ju <U*l*Xf»l Ijip- ^ 0^*i cil 

tLw_y J (Limagne) jUJ jyw 9 y> L* W* L*A ^‘^-i .AjiU-VI 

lwl>- jA l* Lj^aj a(!^jSjj|)) iUjMl Ja^ijla (_yfc U lp»J 

ayi^Al 8 >ApLaJ| JlyaAi I l*<*< (_£-iJt 

,[jjj*» JUJ i^Alj ®jti ^sO*^ 

oL» jfj toljlsJlj jl>*Jl {j* S'Ss' jSs]\ IAa ^is-vu IAa 

. oljlil! <y> yf y>jVl dr* ***j ij^ A>«Jl 

\y*j , ('*°^ ( y>jMi Cf“ / VY* ^ oLAjiM <JAj 


ill . T,V - : t/* 1 cSjI O'*) 

^ t,v-r,r 

,iyi yii? r,r JLJ' Y > v 

,\ < II i3_ji ykUaJl Jl-JI ^yHj\ tit j ^ > 9 

j^Ju* rno IfU jUJ! \»>J» '>. A* A* Uii^ 9 ' * vA>^ S A" c 1 *^ C 1 ^ (r<#) 

^ yixll ola-LAl 'ri 9 j^ 1 Ut V ^ ' U ^ ° ljli!l ‘ V 

0>Ao,o yyAI JU*dl Ul t y OjJ-^n.AipUl U' 

ui t y o^tY.t ^ *y ^ 9 a,y m *y 

. (i^jjjlya t y=) T j«-S' ti >Ua>ill 


V- 



1^>-L~4 J (Jjjj jUJ! uf <_jf 1.1a '/ YV M| ^Jai uM oljldJl 

. ol jUlll 4 >-Lwi CjI y» 

o j_SvJl i—iyaj ya ’/ i i ^Joa J oljUJl of UAjf 

Sj-iCll L.i.va. ’ i i>-l_^o y* '/.AY ( _^ a *j jb»Jl of OAlio \ < _ 0 o ^(JLa^iJl 

(^jl— JL^Jl o^JI 4 d* ^a i A— ^Jpj * * I 

SjSvJl t a.^ai <j a>-L»« M ^ il) jJL> ( ^ * * ) 

•V 0*L(i©) 

OljJ-!j oUlj yJJlj £ldl ^y> JS" Jp jLM ^jjJl Ijij 

. <ukJ okoMl ^Jp JUJLj 

:^1>I □ 

‘(Vo^ 1 ) ^0^1? oij*^ iS^ Ji£ oL? Ojill jA 

Ol^Jwa Ol~L" . (£^lj £jkl) aJ 0j>o J i Oj-oOiVl ok oiiJJj 

^ L>- oUy LAj c^H) > 1^ Jb-ljJI >i Jbjj^ (Olj^i) 
Sii Ok 1,5 <y yl/SI xs- Ml U^ijj jJbo: dUJJ ^S'jSC!! 

(^>i Jj) i^Jp j^pMi ju»f oij ,(f^o*\) _* ^vn (*Lp 
.(Jjil) jf (Daimus _ ^^cb) j (^Jl) jf (Fobus-^y) 

dy- jjX jAj a* {S(i> *<) ja j. juw M £pll ^ l^yfj 

lOA U^aUJ 0.^11 ojbj U jM jJj . . pj| J oly> 0 j%‘ ^ JS f 
t J^I^Jl pj| J ol^ OjOU 4(3^1 j yJ*jj ‘—'yJl y* 6 j^i y»j jajJI 
a 4 JJ*^ c?^ -V-j^ iS" <uS^>- of t^f 

•Vo^ 1 til 

“oo^ <J^S lf^ • ***?& (i * ) jl-kc kjj yp. 1 ^ijiJ 

c t _ r ^iJl Jp- LajIoI koJL ^p 5iL^ iSOi J* 

oi^j^dl d)U laij ,i>-jj(Y«Y-) J!jp- of <j f 


VN 



(Vt) fj J JXJtJl 

OyUJl iSJ - 1 _ £jj 


qjt (U/^ Yi , NV) <Jjp- *£li J gjll JU^I {L Jj 

^>Ut Ujj (*%AV) <J ^ Of 

• >jVl 

cJJti; UJj Ujlp liOlp £j hJ JJ Of AijJiJ-i oliLi^Nl cjj ^ f Jij 
S jib dip Sjl lj>- ofj i (CO 2 )0^jj£ft 4f*~^jf <J^ Or* 

. ajJu ( 0> f^) <J-'_3- ;> “ £i.P' Or* fJd tj or*J^' “jLA 1 lP^ 

.Ufl' l ^d*ir>- ddl t« dj-W^I^Sl disJj 

iiiaux ^^IxJu <J>Jl dJjU Olj^dli JiU l^f Or* tk-P 3 C 5 -^ f^ 9 -^ t4; * 
^ iJui” SwU_>*d> «L« 1 — a3t^j Ifliu l^fj (diP 2 -^' 

tL^jJ ^.ijpf Jc*4 ■KsJeu* Jp cJa>- jdi frUaifl A^jL- iJ^yaJl jyu" 


VY 



a-ift 01 t by_y^ll l_ylSl!l l ^ V la , A" 1 1 jjjl AJyybJl j j.yaJL COjf 
* * " 

LpLjI bby 4 f-lll y tAJi Lgy-Uy; S-U >0 oljb tSy-* 0 ~»J olj~bJJaJl 

, Jj^ajjJl yi*j J 

(J iwb"^SUl l Js> yfl ^"^laJl b-y) Of o jJCLJI yU jy 

(_£bJl 4j^la^Jl jLj £-*> 4yC bby u-->Lj yP OjOp 4 Aj|yb-ul d a la * a y 

jjJl A_< y l,J.I <yjUJ| Jsjlai-I of IjJJiIpI y t'LJajjJl <uJlif y jJ^b 

obis' IfrA bb CUfrli bU OljSS V] 0~«J A>Jfl^ (Jp 4_Ji I ^11 y lAjJjkLi 

(JjOj OUij olbjib*l! si* I _y-f Ob Jij .ib'ij dlilp «u>. 

— * lS^J (f ^*li) — * \\“Ai ^Lc- 0-* U>b (_1 jjI») frlvilll yb 

• a yr y l^>- by jblL. J| i( f ^vi) 

4 >*J 4«b»Ja^ y AjUI OfutAii oyj 11 okaxJl jdl jj+aJl y Ob If 

0 ) y Jb*-j y’jVl 0 )-^ Ijbs <— a 1 i£ Ajf ci^S'jSsi! bpUbi^l oL-ljJl)l eJlbt 

.^y-Vl y^ly^ll 

0 (j 4(Jyj^3l 0 *bjf (_j U yj bbf 1 — ajfb ^ijil y f Ilf Ob bij 
(Jbj yr Jaibj y Hb (/ ^ ^) yO ONib a]slL 0 »j bliS 

((bT*) Jly Ubjjl lj| *V^ yoVl oy aJp jb j V J 00 l>b,l yb| 1 JU 

oLpL*^yi y ls^ ^L-Sb N yM I L_A JOj 4 Ly-Ja^u <_jyj 

4 s*~ 4 !^^ t^f 4 J-OJ y«Jl (Ayx**ibJl (jjy 4 ) If bb if yi <tsfr>l>- y^wJl 

{J * 

lA £jy f Or 4 £y (j$f < 1)11 ; 1 - 1 * 4 _j^j , . ly ajUJ-I J sj yi aJ yyb ^ 1 1 » 
Ajf jy" 4 AjUi-l ^Jyf y y-f ^yb jf Jbiu jiw ofj -b ^ 4 oj>j 0[ ^ijll 
^^J- 3 J bjj-Jlj SjU-I ol yoil jUx>-l Jp oyli 0 jSo Of y -b V 

• -h^A-^ 

til by lySlj 4 Ajjbo (° Y*\) (Jl J-bAj|y*^| ^ylaJl ejl y>»i 

• • • b rj -i fl") 


vr 



t ^tJsuOl v_jI y y« oLy 4 j>wjj t tiLxJi Jyj ^ (-? 0y> 

jj^aJl y> C*y (/ <iAJ>p 3 Li- 1 JlSLlf ye J^Li jf £y* ciA ^yj 

, <uip ‘Ujli-I eUl ^»tO-*jl *b»JxvO AjaJzxlII 

Jpj till jUo y 3 <Jp ^yll y Of y J-fj 

ye «uii>ce i aJto yOJl ay>- y LiLxe j~Lj (_$oJl < — jLvoJI y« |*P-_Al 

*b«i:>L*Jl (jLLJl 0^ (0^4 oO^>*dd,l (CO 2 ) 0**«Sjf ijL oL*> 

l) j!>3 <Xb aJSUsu Lyg j*/a> oAaLsaJ.1 

M * SS JS 

. ^>Jau*< L^" ^ (j- 4 Ji °W* LjLw 3 ' 

JUJU*- {j* ^ 4.*JaidJl ol j.^jJwi 3 ,i I d)f (J,[ C- ,s JL^>' S yi ^S* j w*j j 
LeOdP y>j ylll ^Jill y yJup (CO 2 ) Oy^S^I O s -~^jf fj^ y 

f L*-eJ0 djOj ^ L^ L t ^co^J 1 tjAj 

ttL>-Vl ^Ifip OjLuj \S t yJ~! ys^wSjVl ^iij ^-j^I ®J"L L)[ 

3 Li-! y ^ y y>-j ysyi! j^j y > " •■ ^yrj (J-*^ 

Let t ( yyi- ^ — - c^y^A t ) l y* i_£ f I 0 >- *L j ! 0j O j of j 0 j t^Ls i ^Jp 

. ^JjindLwve ytli Oiy - jf CjLj iyj 

^>^11 ^Aa.ti QoJ-stfj yJi i(Y — | j0^jli) ijlyajiJl 4*5^11 OA5"f J3j 
yLe AXP C.-LlS’ lej f-l^JuOl oUal yii t ^ V*\ — 6 ^ 1 ^ 

, SIjLJI olyJl JtA>- (y»jl_e) 

|j>- oljO>«Xe of (ydjL^)yi*>ij (Y — ^*SLU) OyJ=>f OpJj 

. A>Jive y (j0> Y V) Sjj^ail (jf»Lll y <Jaij Jpf Of y 

<uJu»- ^J^*i'!)Lai jf 4 ^*_>iw 3 oljLoSLl Ajf ye loyj _j-L | r of 

isLiJ iyrj (Jp JjNi Ajf Jt>y ^ <0f y>- ylSy JyL~ jf <U-Jip 

, aJLp J^L>- (jL^y 

oUjiJl Ujf (Jp 4 JI jPyls i»Lif Ajtij iyj f-^JjOJ yA 

^1 (Jp ty>-dii ^ a ^ iJ '-LLXj *000 yll ijySOlj <ujl5 , _^Jl 


V3 



. Jif I^HjAj tUsL^jl js\ IfiLcj if tlpL>Jlj Ui*_p JS\ 
j>y u-“j4jb <jA^ L-U^ y jy&> j~>t 

^i le^H (i A*) J4 SJpUJI Oip -da-si J^aj lli« (Olympus Mons 
l - J '*"&■ j-Xva^ i ^ 4Jli«fj llSjJl 11 a ot JJii>uj . rtiT(Yi) ^y~ t '- c- Liijl 

• cSj^ £4jil 

L^j^i j-Lxijj 't ljl-« ( ^ j V*) (_l(_p" J .*JLj ■ 4,2,1a* 11 Lg-Jlij 

Cy ^ llL jl£j vX^ 5 j^~J Jlol>-lj Oj^ai oliU- 

<i dr^J . iwsS’jSdl 11 a f*^* 1 ij^ J jL- ^yrj djA*- 4 

J* M * * 

J>- 1 ^! (J^ y^*" -LH (. l a» - ll lj 4^2u>tll Sjl ^ 1-1 ob-jJ Jaj 

jl>- *U Jj>-jJj . 4P^j jf 4 Pj-~j O^Owi U| _^i 4 JjUI alll 

J-^ Iiy>-Jj. OlS'U 11 a JjJj £tj.\ Jp ^*$1 JoJlJi jijl ^ JL) v 

p-'-‘X LajPJ frl^Ai*^ (jP ojLaS ;t$i)lj Lf ciJL>- &Ujf (j iw*Sj5ll ^Ja^u 
4 jAllail jtJ^P ^UeJl La (jP’jVi ^Ja^j c (Hillas _ ^^L a) frl^>*Ap 

^ ft 0 

Xy la IjiUj (^ ^ * *) 4 j1jI 4pLJ| ^Juj Usu*Oa £jip Lp>j>. <u£j 

dj-6-^ *'^ cj^ill £tla*j ^Jp JaILj N j^Jall 1 1a Ji«j j% . l«4Ajj 

• • • ^ 3 "' 

Oj-Sl I of (j[ “*0 J 'd 1* oLajaJI tLaXs-l of JuL*jj 

J (^ ^ * ) j.! j->Aj (jji jjp c *uji ^ 

. , c J*£ iJj^Jl oLajaII l^. Xoj d)f 4 pLJ| 

<-i^ OLjI^IaII of iLjjjllxjl aJl <L«l_p ^ ,jvO Jij 

LS”li iljUaXa Ojil>-f jf Ljj^lll oUjil! {yt $ j£ *y| COa^J 4>J Amj 

.Ojill 

y** <-^-ijLj <ua]ip Ap-Lo ojIjaa!) oj if *-f(i*ji 

Oj^- u>tl>- uLiPOj frill IIS’ 4i-iU>-j “^Jol ^1 £“ frt-ioJl OjI_^ 

• Uh U l (J 4 a>J1I oLa 2J| ;J jf ,j-« ipxLuJl < 2 JaJ 1 


VO 



J j->- ^ t(X— Jill jj-^i I 

l_jL<2jjI LjT t AA>laXo AOj ji (j\ -la, a.' I (3_j^ A^jS'l^xll <U>*liJl C->l*-jjifl 

, aJj^U <L>-ll4 lJj jJ» Jia (J oU.SaJl aJL* 

j-vij l^loj <, (jlS - _^Jl JaLioJl i_iiP - _/ju i o-lP iwjlwif Lliil 

IfcAjb J (, ^**oLLSl 4—iSt^^fl IaLLj Jill a 5LLJ| A^o-S* 

• p^' j*- >*Vl 

ij^rj J,} tSj*-y ^(jP’oVl OLwJ aj jJuj (_jJJI _yr~SH OjUI Lot 

Oj-Ul 1 jwA of OjJa j il)j j p“l of^ip ilL&j . . AXjjJ t^JlP iSy^ LwbJp- O^L*-* 
(3 j-* ^LJj'^S ^loja^l A>vOj (.y’r^A^ i ^ L i a i I s-\yj*\ CjLalSLOl jp ^JlJ 
((OjJj^si! J-;^*Sjf j<h>'i) ^p«Aj ^JLi j^J a>«jI jJl 4*J jlxi ( _ s >^aiJ! 

jUJl IOaj t, j*£- jp> jf JUj^j OjJ Oli LjS cPjd qjiJl 

. iw^j5sil IJA OjJ ( j P (Jjj^J.1 jA 

'.^•jVM — X 

(Asteroids) : oLSu^S 3 l □ 

/j_P O^LmLI 1 *^*i l^j I iL*jf ■ - j Jp A V * «|f3 yj (^jj) 0_<p 

£>t^l,l jlx« (jvi o^jjf (Y , A) jOLJi J>1 -^Ai f -4 -ft*- 41 o^s jl (.^^mo-LJI 

I jlA (Jp JuLpI PjJLia l_*S" JP (■ijj) j^f LJJS 4 (_S _yoii.lj 

4 jUaj| ( _ # Sli y*>j (Guiseppi Piazzi (^JjL) ^IIjJI ^S3j , >c> ~o_£J! Juo_J ( 
(j aJSj^ (^)A* ) / -MY) *\)^Ip s<a LS^T k.iJLS'l j* <Jjf LL? 

Oj^Jl ^ Lo^^d aO>-j C (Ceres ^a Lsl^>- ^ 4^14^ 

sjlva aLs 1 ojLp j-*j c qS^^Ldij c5o^“^> Cjy. (Lm) “Ajj^ 

(_jUaxll ,j-pJ (J Lfio y^s\ Ji? uiLic^i j*j • (j»-^ Wo) U jJtxS jjLo *)/ 
jLSsJl d)f Op- tj (jy-S” Afl) ejUalf jjL»Xj *)l l^oiaxo t j£)j . wL«Jl (Jpj 

( J5’ A^i> Jj>- Ajjji • (^ V* — Y) jy Liii jiv»f l^o» 



. £ , “\) J5" jji t«f . <j^*" -5 ^ 

• (J^il 

jjdj (oLSCjS”) ( jP ajLp tj»LvJ>-Vl edA (jf 4>iddjlj d5Tb <Aij 

Ji _/***-^i ( ^ Y t) (ji (J -ya d d_j>" ^ J^^- il ci 

(J^j • Jj' 3- jl*Xa ^ jid j ^>- t _|vaJ (_$ j*~*U jl'Xa ( JA-Ii 

l^o c a-I^Ap L^Lo ^/ixj ^P taLj^-l <U»dP adl ^jdfT ■* I 

, . ,^J| JjiaLa jf _^>-'Vl l^viuaj <Jp jjllat 

jXj (_£.iJl -d^-jJl ij^J l — ^ <jr" dij 1*1* 

J-jj . cjIj^SsIL N| ^LJl ^ l i yjz** (* — ja ed_^>«il ijyJJ 

h 

^jrT y° ( ^ ) (^^L-wj la^>- Cd-l^dJ adA 

•>jVi 

3lklj ^»jJl t_ij^J,i (jUaJl jjUo l*aj<j jf i -X>-j djj 

I Jj>-|j \jJ\j Jj>- ^jVi jld^> ^ L-jj&jj oLSCjSCll 

VO-tf jAj c^UjJl ^dJ C_J-I d[ p-*l jAj (Eros — j-p) « u^l 

(J^ ^ ^ ^ _r^ ,/£ ej 4 d^ d>i 

!# 

(L- p J j-* (i« r ^j^J|) IwL* l_ <^ xil Jij , ^ ill jA« (Y * ) 

o^J- ((* WV« ) -j> )r<U ^lp [^ ^j£\ \£ -A \ Y0 » 

col^-S^b ju- <GJjsLLi <j^x N ,j3jVl Uji'^ tijLSCjS^Jl 

• • (*^ ^j^ 11 (Y 1 *) J>l_p- 3-a (^J^ 1 ) JjUjaXj U l^j 

l^ 3 f*— (j-vwJi ^ iwjiyi'yi jp 3^ ^jji ((^so^ji) iJL* jij 
^ V-T * 1 lM • •(cT'-’^l <*-*'!) ti' J>- O^Ji 

• • (J Jai^o_j OL>-U^I 

# 

^ 4 kj^ (_r^ >4^ cflj 4 J^I iSjJ oLSCjjSDI adA 

o-WJ <•’**& I ijUJ-l ^ ojl; ULiia j± JLOf ^ u 
^ (A) J'j»" (^ Ye) U^U (SJuay j[) •— atLSbii ( L|4-a 

, l^Sb>w«i lil) j£j 


vv 



^ (°>$) Jjf Ajjji 

■ hj* d uyj* I 

o ^ w *! u^-j^ c'U-laXLs Jl5wf (oLsCj53l) oJlA 01S - lij 
,«iai!l aii%> (J1 Ipk^j l^jl uy>j>- IjUj dj£j Uj 1*4 

<w^J JaJi>\ ^jS' Lli 0 j& Of Oj i j>A [S . , Ajlbi.il 

(GERELES — (J^^r) , .jlail c~ajj (‘jbca Jf- 

AjL>»*J! jf j*j-E*JI {ja «.y>~ Ljifj t I ^Uaiil dbj jUo-f bldj Ljif r^u 

jLi« (o) (Jl j >• Jia v_^S’ljSC]l aJLj jj^-iJl cuijlivj *ufj jdl 

Avoaj £«kl j^p c Sy* oL50jS0l eJu <l)f (5 jjj . , ae-. 

, V ,. ? l^ll Iji^Lfl aJ 

^jUaPj jklil Jp £-splj oLSO^SOl ©JL A jlil _^iajj 

C~mJ sUbf ^^aju of f-lfUil JjAjj . ZJjS oUjj JSwi Jfi 1 4 y>jj | j 

O^i (*^ a> " *A* Of oLSCj5i!l sJLa ^ 

• • ,j>PjVl ^ «A> Lj-vaju Of J-GjJ i(CjUiil) 

(^gi) jf (PIONEER— jOjjIj) i£±yH\ *UA)I a^L* cJL^j OiJj 
<J1 M>-j A ^f liLbi J| i(^. ^VY) _a \V^Y fU 

oL50^S0l (ilk! (jjJ j (_^jVl uJJ A* Li I (jOjjL) C-kai Of Jju t(_5__,lbil 

• ^Jd ( \ t * ) oJlC 

OjL< (Y^f) jI.Aa« ( jP •a**j ((__^jj^d|) of j5”[j Lij 

aLLi Xs- (_gf ^bf (1*^) J5" AdSOj csjiwU ^ ^-jVl (J dj£j UjJLP 
aJaSj tA_»^>- J-Ei li? 1 Oj*b«(tV) Allw (J| l_j ^XAj 

, *>%AjjXA djJt' o j-«->«J A^Jlf (jt-S" jjL>0 V 

t (Juneau —yyr) j <. (Palace _ a «NL) oLSL^JI sJu. ^f 

‘WA? ‘ t J^)J t (Fiest a — liwjj) j 

• • tjd\j (udjdj 


VA 



. j5> (jjj SJjji ((4i*p)) ajj53 ^L^XAtAJ 

uif ^jA — (jl y>" aJx^I^a ^^aIxj fj/P o*A^j 

• • o - A ^* ^ 


> 0 ) <0 

Ljjjjf J ^ W - 


( i ) 


((^JlJIa)) jd\ ejUiij ’cH 

((.UV1 J>J Ujjjjl i«lr) *UiJ! jr*- a* hy* 

J>j (U-U) uii ^jVl jUiVl Xj>- : Ja-I 


( Yo ) ^ JXJJI 
Vl i*/>Ul 4 j UI!j 







IdA J— 1 “'jt-i fjhj aL-if)) ^jA js-\ c -L*Ji ^jA»J cJIajj 

iiUs Jjli iSU> jilfV . . p>»JJ J-va>- ^ «jSy> j>»j 

u^o - ? c£j s ’“^ I cixS" jjUm^j c jL>- i j-aj 

i>* ‘U^«>- ( U-JJ t^jVl j^* */* Sj-iP tS'-Hi Jp tjlaS Jbjjj . ijL/su j 

(J’'*-^ -la^ 1 Jlt»l o_^Ap J-^aj ^ t^jVl ^*>«>- o^ 4 *) 

•(** (** * * * * *> i>* ji i$t 1 

i - W J_p- 6ljji <p 

ui^Lr*-U 1 1JJ ijj>*i I J j>- OljjjJl J jAj tijJjj 

(*~'d J4* .Ui^aili 4iko> J jaIJs jSLiu L>*laUo ^jVl (Jp 

. OOtpL* j^i<P (jP Jpj o>XjC A w tj J^>- *oljji 

Jjjj AllU (_j-Usj ^jf <Ji? J <i ^4 *? « (jj^ ^J - * - ^ CjIpIa*JV I (J"*J 
iilkll _^l jO-^a ty’sh ^ ijj-co-iJl yt UlSJb gJl iiUaJl {jfi. jjiS^j 
£*-f flu * 1 '— i*A)j UVj^ jl'-^AC *Atj-> (Jp AjUiLLl Ofj i*aL>- i *uip 

•U>jVl 

i* 

(j^aLlJ j^jP !>LvsjI OJ-Jjj «XS JiUaJl a-Lfc i|)tj af^JluJl ^Jajca JL2l*wj 
ij^ ja\ < WaLt i jl <l)f £) jJLiluj 1^ ; ®j??£-H <CLj jb>- (jP |*j>-UI 4_-5j5\J| 

. <uip <*UaJl jJjj j| ^Jwx! (jUlL j 

cU>jJj (J,| l y>%++£j of I-Ia jS^l jJ AjL tf^LuJl cJj-2jj 

of ^5CJ.I ^y> 61s - 4 (Reactions) hjy cOUUj ^^odl efJUi Ji* ^ 
O^jP^i cil <S j- 1 ^! (j^L? < • ^ l)^ 'CU (J-*^ 

• (j^ jJp (A 4 ) -j j-i’f AlilS 1 (1) j£j jf 

^yilp 4_*S"^SCJl Qa jJp (Yj \) j^^J^ frU/apil JpSj* ®J^dj 

is>-jlii-l oU-iaJl lj\j>~ ofj pfjLd! OjJ -A \ t*Yj -A H* ^ 

* 

owIa 5jIj>- M ^ jJl (J^ ;IaAj^ o^jL *1* 

A* 



01 tw~S" £S\ (jisL bf . Aj^IL (° \ i * _> 4 W * ) C.< UJaJ l 

JajcyaJl Oiii Ji» oV 4 aJp ialibi.il ^UjjI OiJij 4 AlSl~< aJL~ (J 

Ajjlp aJU- J L ^i Cjf~ J . J1 dj>*x!l (_!•£• Oi»-jj‘-bi> I 

-Lj> y? 1 1 ^ L^JlP IpUjjI _^"f JaJtvi J>j>-j ,j^ j»-PjJl (J-fr ( Jj>~I,> 

of . p>* 0 l lilij jJa’-Ij Aijlil 5 tili-ij 4 ^^p 

JjLJ! jbJl ^y> Ujj jJ^jf jI^« <y* aIj^# ® j**^ 9 ‘‘ij 9 *-* 3 *lji (_$ jXJLOJ 0_^5sj 

, lajX»j ^oj I 

4 Q . ., < ] 1 ^-j , Ajiajj^ ACo I ^ 4»p^Sdddl cJ^A>- 

‘ 0 ^ J ^ ' ) ./-’jk *Uai3l <_bl Akd Q. L ya.a. 0 1 « jjfcUsb ^ j^p 
.4_^Sj50l Olii j-* OjlL> ^1 4(Y j \) OJJJlSj 

LflJS'f jJlj ()— l^dL-jf jdl jyjaS I JtA^* (j-« di_$ 

— * U * Y j N t * N ^Ip «jUsfj _^i>il jy* .rt. > Lull i_)LxiJ l_j $ ( Y 

IjiL pfj-LwJi d^lajj . V^SOi aIj£»*I ^ j-OVl aOA 0? — (^ \ \ A ) ) 

oljl*Jl oJa Lf 4 Apiiii 4jlj>- oii oIjLp ^^p 

AJfjiil Ajia-j jJ| AjjI^j 4__«S^S0J| i J la Oijji AP j*a Of , AajjJaJl o JL^. 

d^ dij 4 l>AA , Aj jliJl OljLill ^jA la-> , ' . l l 10 a JJ-6-f® cj f Ijji OOjOj 

of UlaJ j^SCc V (_ 5 jSjdl of l^biJ AisjOlVl oOa jXiJ f-^ykJl „/vaxJI 

* # ” 

. LU> b^ b - a 

*\j*~ 4(« t -S'jS0I tjA J-Om-VI Aji-I J^p ^ JuLiuj 

j^J L^w»-L«ji ^Lo 4 A,»>».>.>J| AP^ik>»I| ( — ^IjS 1 (j A^wi li> ji 4 A>»AjX4 

Oy AjiU» Ifitsj ^k? J5Li oli . JiS'fj Jj tc yij^l a>-Lw> 

, 4_*S"^S0Lj Ak>»il 4_^>x-a*J I 

4 y *-^kj -kji^ «kt OjjSXii! l^ijP ,jJl A*iJl oJu jjiiLj 

Aik^. ( Sy* <^~4 pjf &*i3 .(J^iJlj OjiSl J ^Ocil 4^^! 

C^w>f ^Jl aJjVIj ojj^aJI AjjUJl oljLxJl ^ja (Localized) 

.jyS oL? oli lo Ai__>k 

AN 



* * * * * 

t^Jl>- ^jjLwi,! (J^>“ fri-sAiJi ^ ^ > j) 

ojj> ( j*a*Jj , olyjy5lj objjX^JNl (_jf (‘LiyeOJ.I) iij^SslI ya 

(Radio j C->U-y J5Li (Jp y> jVl J-saI lUy £JIp iills olLjsM 

£> (Intervaction) objJLl aJi* JpU; y. ijlkJl 0 Oa . Waves) 

. ( <Ua^| jj ^uJsbJd.l JlaJ-I 

X-a (_£yill L^iLiXj yll <Upl*OlNl ol>-jil ojjb C-l a>-jJ JjaJj IJLa 

oJa 4aJJ,I olSjjsU Jjlki jyi>~ c-LvaiJl ySly O y Jij . oJj le- olyj 

fi jf 

jjjLJl oJa Or* (J p U 0L~i) wU-j jJ (jXSj . If- U^yOia i yb jitj Of Oji 

, <buJ <Lil5' c^oil y ap js*~ yjJL; 0l5fJ 

0 -4 < — aJtxj Cy dAi <QjLU cjIpjaj^- Laf 

t*«ij tl)Uis*w b\-SjA U^j—jjLiaiij uliuli jlp 
y- (jWl t - A b <, (HC) 0 j— j jLSCJ I ^_a 
J'^iJ tidijA Aalji APj**J y5jS3l Jy- JJ-tf (_jAjt(NH 3 ) Ojyjjd-ji I 
■ f"At^ t> !J Ji cP^J ./ lijjf j-V t ly^rfff LUp 

< '-*Jjf (y^^) ly L. xJ ^ Sl . l^yS jjip (_J yJLlI tj ^ >■ 

jAj (jl^wJlS') J tijUap ySjS^Jl y ^*S”f jAj : y*> tJaii 

_T~P y^l ^ • Oil)0‘ ( tJ:?0 " <J~*' (fjjjjfyj tfy*J 

.(10 JSCJJI JZ f) Wt)-* mt r u ^ 4 *k-JIa*vSS\i ^Jj 

OjUif £A (l)f tAlOujj! C_-S1 jA L^xLajf yll JyflJl Oyisf Jlij 

jUjVI (J-v<?f y Ofj ■ Sy-sAa 4pyj£ t_il 

0^ tA— ^9 dj_)— ’ jf ^- <, - : ? i;>- J ioJp-IwLJI 

(Jwlii Ji L^vijaj jUaif d)f y>- ja-SfaJ-l ^/^veai ly y Ul Lot . 1) y>Ji ^>*a- 


cjIjj j^J’bllS' 4jjq£a (, Ajji j>. js. <lpL>w) <i\]& t P'LuJjVI (^^) 

'„"' / , “ ,7* 

^Su )l y L*l* lay ldj» yi) , (jkOsLa* 0^*" <JVjA (J jJT UwUp 

• (f *) -* WA * JJ lij JKA jt 


AY 



, Jau li CXjIjX^j^A-^ dwLc« ^| 

ol^j^i*Li lwL& ,‘wcS^^Jl fij^L^Jl a^pIa^ai^/I (Jp 

^Irf? 6 JJ j* c5 Jxj>«il Jii-I (J lc^ c Ajj>**ii,l 

fi ** 

. U<ajf l_ijyll (JUl yfcj cLUjjJ 

, t 

o* t(Yj^ _a-^- 1 j j—i) Qliol ,./3 .a 1I jb-S'jil 4 iL^j! U i ULx^-j 
(£ rt-frdJ yjj 'y Ojy <• j cuL«^l^ 

oL^jJl <Jk-^ *^1 ^ j** (JjjAiLc ^ < 7 ^ 

. l^-Jj \jL*3j?j j^>~ sjp «.y*J! ^ A>-[j wii jd! L^>»jLxj SJ>«jdl 


: J>-j □ 

^j^t-S ^Lo jdl <u ia^ jjJl 4 _jUL>- i_*S’lj 53 l j 4 *if j-*j 

■ • ( \ *\) (a.1*j jjl>«li N Jj . JUjJLJ u_iJf ("\ * ) 


(jyJLj ohJIj jJj ; jLL* (^ , t) Up v-^I IJLa Ajcoj 

. . .c*aIj yw>\ * 7*11 ^U «. »j CuU ji->»Aj I^_i .U; 
jj-^i -o^j^ J& ^ly ^ tyjUj j^r ySy Ajli <j Jp-j j 

tjA I_ilb ^kiS l-I^Ap aJ . aJUU 4 *j~j i>jjj£ J y 

• y*-^ Cr* ^ c^U^L; ^jk <■ iS. t^U" jlill j ^JLII j 

dj->- fijl j»yj| Aii J a J l «C5" yj Jp-j 

*S (Titan _0bJ) yj ld>-lj ^SCJj jUif ijwJ i ( _ r **JLl! 

♦ Si 

‘((P iA» *) 7<ail IJU Jhi £L' jj , . ,^j 9 r <Jt>U 
• (f^A*) -a U * * ^Ip <y jU ^7^' J 4 ( \ -,7^-Ly) aLaAJI 

Of uuJ ^ — T^-Ly) (.Uo^Jl a ^Lj, IgiL-jf j^Jl oUji*ii 

(w^IjSdJ iuUJl a 5 jJ-| Ijiljjj jj ( ^S’i*j <u>-jUL| jUiVi oJLa ,t/»j«j 
.* 3 t-sJi J vt-^j vt^' t>* j 7-^j 

_^>-C>iv 3 J (^Jlj t(Y — 7-;>-ljji) “CjLJl L^iLujt j^Jl 7j^aJl 
ck-j (if Jl i(f ^A^) -a Ni* \ ^lp jy yjt y-ljf J 


AT 



CjUSj {jA t Js- U N CjLa 1>- ia^ ^ij^A % a J> it* 

. (* \5AU<^^jj~Jl tdjkf ^jLJl jJj') oJa>*X4 Vr^- 1 

<U»!Lj (_$JJl L_4val*Jl <_*Sj5nJI 1.1a y>- J CU4~«£ ASj 

«LjIjA OljU; jf jLf AJ^iaj ajly*J ^XjAwJi <— ^ (J»*-^ g5^X~ll J 9 ? 

Sy jj' a 4 J>j <jy ifij Up^S* S ^UJl 
iki 1 J dJJij iL^sj ipLJl (j (^S WV*) (J.[ J-a* <■ (_5^iil 

. e\jU»\ Ja>- JU-si (Jj. 

^IkJ J* t (Y_j^y) o> aii l*kJl C^J^ 51 li ^ 

^ yP\ iJlP J,| .1*4 Ijjjjt? W'" (J* Pijp 

{ jm&ju ^''s/l ipLJl i_JjUp al^U Ifva*; jj-'j 

. tiiiS 

JSLiu Ja-j (*jl>> 6^ ^Uaj -uk-Jl cJiPS liSj 

^ ^-Jlill J~- Jp (Hyperion- 3j^A) . . S^Ux. 

. ( .t * j ( JSwJl , ojJjA-I IkUaJl «Ua- ■■k*J 



(H) JS^JI 

tjUil ja» jj J>0 


Ai 



i jLsd-a-3 t JjVi <— j*j (Tethys — j^-*ll l*f 

jJai id-Jj ^jA ^P ^-j AwJaP iLulS" ^ ^jP Aff^L 4 >«Jsloj ^ AjlAJu 

js(j AAjjiii 61 -La ^iiij Jslj^-j . (^JS" ^ * A * ) ^-L o (_£dJ! £jlxJl Id* 
Id* I^f c^j^l J1 cJu- jf (jJl jjsJl ^ jw dsj . .(Canyon_ JJU-) 
«C-o ^-S"! ^ An I dlxsi-i I did** ^ d <> a - 1 f d3 jlS" ^ujlzl I 

,_^>-Vl L^vSju -U^j idolp Jj -bjidi jl on-lj^-f ij^J 

d>-f (,ilj-*>i) 4-n ll5 ad-£ t— >Lwf <- LaaJ I Ad**^i C d tf m.. ^ 1 d5j 

a^j>-j a° 13 cjlinf BjJu> ^|p d^J Ij (Iaptus _ 

^ i <-~+S t jp <L?^li (l)j^j dS tpL ‘UliiiJl od* *i f l*Jl ( JJlPj 

.jajsJI ^j-n v— JUU l-i* ^JLAj d*jl£l'l 

(Enceladus — ^ja^LJl) <ujL" y> ljl_p*l j iS y- Js-j ^1_J JlSlj 

c-olj cilli tO A-j^Jii I jUjVI Jjj-Jj { jJ>j)C . i (_gJUl 

* * 

^jA Ip^j cui5C*i t A>»jdL*-u ^Jp (cdL&iidJ^ UjjLki c i ■ <lJl>*I*-UI ajjI j>- 

oL ftjAj! L^oLof £^s. < k> . .j_^jVl Jp d*LLl jL^f Oij^>- JjLc 1 

. A>«Ja^i ^Jp t_j^Ja*all JjjJaJl 4j£jlj JtA>- C-JL^JLj <l)f j J^wi jJl t ‘LilS'jJl 

JjT fjJ'jV I OlSwJ <Lii J>\ L^ULa- jdJ jdl J-p*-j cjUI>- L«f 

jj ** 

j»L**>-f * — i5 Cxj Ijif uyyj liJjf jllajVl C-^p 1 JJL> i«y t (Awi ^ 0^ 

culjlJu aIjLLI <Ui^JIj Cju ^j\ j£ Aali*t pl>*>-f oli 

. . Cj\ jlAj\j£}\ oliC l^pl— jl jdij iSjlj i^jS^I Ou 

l(iL IajAJpj iOl_^>«jjJl sJL* ju* jIx! oJjJL>- <Uv9 e-lflxJl j JLjj 

(Jp «yp3l Jj>-jil jJ> L ^wJabJiil (JpJ - ! Ojlij j^jP is^-ll 

. . oUJLi-l oJIa I 

CjIaU-I 0 Sa jJ5Lio (ju ^^aioi -lauj >-l*j i Id-* 

(J^j O* AjJjiJl jUjVI AjiUT 1 jddilj JiLlil jutll (juj 1 (Aj olj>»JlJl 

• JJ“^ AdUU-i t yx * J Jiwj ^1 oLli^i-l i_jil>-j 


Ao 



dy ^ (^ ♦ t) 'd* tiy^j 

, yi; ydlt i \ ^*-»j djOsM J^t) 

Uf , pS ' — ii( o \ J|y a_Jai ^Juj . ( J*i y) jlUJl AxuiASl 

<y ( ' * 1) <jV Vjdi ciliSj . g yill £jj i5jUJ 

1 Y f*J dj-J-l _J*f) < iyl' (>*-> uA^' y Jit Of (^f ft lit Hilts' 

.(t>Jll 

i>* V^t Jit Ijjj L*J pdij di=rjj‘M , S of Jp d>AJ iiliSdl oJlaj 

, <_gyJll J^SdiJ (j OljUJl L$yJ jdl 

y £wdj J5dio '^Jb JS\ y>lp y lUJ* ySjSOl of JLioo J 

uyroj-yflj UJp v^dj .J>jj iSjXJtll J^dio" ^Jl t*xJ I 

d^f (y> ^ylull oltoj . oljUJl y yl iAp J| AiU^ Oyd I J Oyu-Sj^lj 

oy>LXP jJUP OL dlajj . pdilj OyjjAj.1 J byj y>Ldl 

■0 Odjddi y t-iltxj 

-AH-k Or* ^ O’* Vrjd^l oUJaJl Jsu*t oJ>jy ijU y Jj 

M ols'j.l alto ^waJj Jj Olilij jjLidlj fttil Jia oJbJ* ZjjUS oLS'y 

f , I JjLal 

£&j t <l~ 1 j dy- Of ySjSOl 11 a ys j^il i„Jl yil y«j 

OASt Aij . dy - yS^^li AjJ jjAj (jjl)| (_g_yd,l yjtj (J loyj 

OLIj JjJj <w0 dy yybjf Oljy jy£ Of adliii Jyi ^ jdl oLljjJl 
cS’y 0_^o Of J| <S*y. dy- jyf- Of L y^c tij yb» * y- 

. ^y-V I ySl^^Jl iSy- ^ySs*j t^Lij iwJyJl y*j yc<HJl dy*- 


A”\ 



b? cO iikdl J y>- jjS j c^jIjj <~J* 

OVl <-jju Vj . jj-coJlJI J jbl <bjljJl r 

. o^jJl *SjA-\ oJa ciLS* lili 

<l)f J y- iw*S"j53l jluL«j jj>*il Oii (jLiajVl liXfc 

l £ liw I^JLo ; UIp ( £ Y) »dl I ji~* *wdT _$-S3i iJLfc ( _ f Jai Jb>~f ^yLi 

. ajJ.1 

^ * f 

oliUaj IS c b*L Oj-Ul j*A>-f *_J ySLJbJI (J'ibi y c_^5j5\Jl cl) jJ bij 
ObJd ^ <-*^Ju J?l£ <uL iJli aJjJ JIp Jij cOjJbl <cli 

• (*jd^l> jiL£*)Jlj 

di dVl OlfsS^ ObJJl (Yj )) jo-Lji il>f c <ui cii_Ji Ifj c I*1 a 
d^" j^p *-lU>lSj c_*5”^^Jl IJa 4 1 j*S f C^b^i-w.* 5 y^j i IkAA 

•jiA* <y 

:djzJ O 

I Q& JaoJ C ((Jlp jUj>.) (l)^ <Uu l l 5 'l (Jjjf 

J (Jlbf <L*Jjf <Ap1>- (J JjUjJ cL pP Ojju I <L*+t> Cj)?'^‘ 

l_ii 4>-j^ c.^«r<>^iJi «L*-Ju f Cr* <jA)^ bf t(/ *^) 

cpjjljJ' _p~ ^bij aj>-j . Li^jj I AiliS" 4i»liSj c4jj1« (“YV* - ) 

. ojlwla (J ^wo^Lil Jj^>- jjjJ <U*u()*\0) SO* wU*Jl c_*Sj5l)l lJj>> 

<1)I^*j up) Jj J_p- ajlj^ L,.i. /jj (Jlj>- AiU^S"! Jb-« jL* uij 

. «J y~ L)l j_)Uj 

=j*A □ 

— $> 

a L) “bj 1 biU- ib^ls a_yJjti (jj^5lbtJl ‘Cii 

• (f HY'*) — * (*U S_^ Jj^l (Clyed Tombaugh) (jL.y JUtAS") ^iUJl 

dip - &jr*> IP tl^ip Ud*j (_jbu,<5 uyujf Lr -JtJ! jjjL 

• ^ jdl ( ^ > 0 ) 


AV 



W? jVl UjI <C* vu ( X 1 V) (J^>* oji ‘-i-® (_J 4 iL>-j (_) 

Jj.aJO jiiif) • ^f <CU»i ip j**li <«Jj (J ijp- jjJb “CS-Llj 

.(Y J>J 1 I 

' ' ' 

Oj-Ul 4_i, j. aJ^J ^ fjjij i I j**-*? L SjS Oi^f j^JJ jjjij j^iajj 

O_j5o jf <_«-L*jj c A1 Jb <UuLS twjtsAi (_g j- ^ . J l CijIJjij aA*j i_^cujj jjLs<»Vl 
If p _/tS'f liL>-f ‘“-'O'^i *— JJj aJj ij>tj^ll <*>«?• 

^ (_fO-*) iSy^ (j^ ^f OiJ-iJ Oj*jj <— ■’jXaj 

• ^jV 


^JuUvii* *jL (j^ij j*aJI otU^f c^Ljki a y> (Y * * ) (JjlxXJ AjaU<s| SJ-i Uf 

, ^> 0 sl*-^ ^ hi>-f 01 3 0 

t> 

, 4. * . w ».J l JI <P^^>«ll i 3.AP oiijl J - ^ p “A*-® 

jJLp ^ TyyajJ oLS0jS3l ipj^^- l$J| L_»Ui»j iw^5’lj5' 

, l^b« Jb-lj jL^pl ^./T •A'U 4,J-*4-iJl dj»- OljL*® 

t5_jij <+Jh Ij-uj SjLwJl c_-S'!jiOU (fj^*) L«Ij (VV) Aflifcj 
ajL» J1 iilyilj.^lj^f jJjLj Sj-Ajllj 3jlkJ J-J Ait jO-iJ • -Ic^ '-L^ 
iijLxJi oLiJi! pjtj J_p- jjAj ti-_»S , l_^]l 

oljUJi oljlJu Ji_>i»f Jp Ul^f J oljLwi J J_p- OljjAJb 

JUuf ^.s a J l^P JjCj ^ ur « * » 0 Jl ^ I ‘f^ 

• ol sap (y>ji>) 


IJLa ja Jldl J^aiil J i3jU!ij oUiil 0u>o Jl o ^ s^-j 

. .AI*L 5 Of 4 ^ 1^31 


□ □ □ 


AA 



/“ " — \ 

* 


(Comets) •, oU3i\ \ 

■ 4Pj^>«J,l oljila jaP j£ <uAa^ ^U»l <uj 

oLj tiiJi (J I^aLu ( J5wJl oL>iil OkiA (jtJl oljlwtllj 

• • • cS-^"! (J ^It ^yAkO-k i Jl 4P^a j>«il i — olji-X* 

<dali J ji UkXiP illU ip^ oli Jj ld>-Ou^ oLiil uJLa dj&j 
. ( _ r AjJl 000- J*1 U^itl i u / a y ^ L -i -i &JU Xj> l^XP^ Q»L^J , £jVl 
fl^pf J^U, Jjfe c^J! J iy ol J oUiil oJLa 

tSj CJ15 UkUp _^Vl Jjf Ji, oUJII 0 Ia oljlwU J \jL) l-aawjj . SJuOp 

'r J ^ 0 J A J iyj, IfcjiSt ^ t Uli SOjOp- oUJL. L^f ly 

aj lkU a*; c(_A )f YA) j*lp M^JiJ J$> ^JUI (Hale_ JU) 
(>J ..iy‘4^ (Vt) J* J ^ ^Jiil IAa jf *guu 

■(^ (**J Joj f) t(fHAV / _*H « V) ^*Lp |JLa 

^ JCi Jp ^Vl ^ <_jail jjLy 

0* ^ <_r^ l*i* Of 4-Uil iSt” i>j , , US jf 

o| . t_-Jkill ^tj & U-jU jUJS {j, J j0>- ^ SjLp <u£Jj tv Jiil 

UkUPj 4 41 li-l Oh! (i>fj UM oLJAl «0 a Ji* JLp-j 

. ULc «dji jil jUJl \3a ^y |^J| o ijjjt ^^r'. i 


A^ 


(IV) J&W 

w-JJdl dJLU 

<illS SJjwLi JjjJl lS^ Jl*Jl iili? <1 )j5sj d)f *-b Nj 

t Jj>-j oUiil Jji J^L>* £jA Aj jjj Si ^>«il (JjaJIj 'V bjf 

Cjj-wwJi ^ tJa^ (3^ LmJ J a uMfcj ^LajjI Jp o^iL* CjLjJLLI ^yaaj j-Cj 
*-^j L^t Jh ^ a ^£5* (3 <Lu^t>*j 

l)1vLJjI-I jUJllI fju Iajcpj . Lg^*ij <Jl£ <J 

* * 

. , Vi tw-Utaill lix ^ vj Ij^\z>«1 o^aIx^- (3 

: oUill u^jj □ 

A j ^aJJ AjbLiT A-*»« A^x**!,! ^jP ^jjll toX^Jwu Lo^AJP 

^)L*xJi A>*»JL) ,**+,& > t ^ -w^-vJ 1 Ax-ou l vJIaX-saI.1 

L-AJaJl dj5o ^ja jaHjj , jJl J ^Sv> ^1 *\ c *y<aJl hj>%^a^\ J^SsJl jf 

* * * 

I jX*^+aaA Ijl-Jl^ \j£ J* *^j, C 4»Jp I t— jki flJ ^Jll ^yA vd-X-v^l I 

Li*lXS At^va l .1 i_iJaJl Lot , ^yj-yaJl ^la-ill <U/sU t- JsjJa^ AjJaJj 

c Ia j*pj 0jjjS3l J^*«5jfj jjJKjlj (cjjj^l) { y^j j^i\S oijlp jj-p 

jjP l3 '-t' J w ^ <J j£j L*.AlP Ifcljj ,JjJi (_£ j>-Sll i— iJaJl isjiaL>- LljJ 




(H 2 0) fiU.1 y oLoj_>- 0 ySo jf LfUJj aLU AilbS oli oljLS 
• • • jf oLJj jli’ jf (CO )'il)jj^(Jl J~*«Sjf <jU jf jf 

^•*•*■*'^1 aLSLII aJUJI AaliaJl Lilp Jl*Jl olji jyf~ J -s^-j 
^ri c^i CjIjJJI (jjJl { yp SyLoJl a*>«wLJ| Jy 

• • V^l o* ooLiyLl ydSy" ci J^-d 

i)° . . VoljUJl oLa (jtj yf y . , La a~oU ^-JLd Jlj^ *Uo yS3j 

J laJsy J| a!>Ci Cols' OljliJl o-U jt yjjl y SyiJ A (J^J| 

Jl UjJi i : yw J^S J oljlp t^f jf 

0 Laj .olyJJI UjJ J jJt iolS^Ji oUjL2l! J_p^ y*, Ua> 
yf^l aLS ci; Lf .yJLJJ ! Si joJi dj£ ^ Jl y Aij^cll 
7 >^io Vj to-fljjLxxJl oLa SwLa>xxII cljUJl y ^-j^r y <—i!to LaL 

( c ^ 1 

J cj' y Icju yjiil y\j OjSo Loxp ykoj jf oljUJl oLa 

^ofj Loap t^^dJl ^UaJl JjUaj y J^l JU>c!| <aJaC» 

J u**dl^oljU)l Jy£ Jp saja-SJl l^jly. J«u y^iJl y yjJiil 
y^ ydJl t>* VV-M - s L*d ‘-iiil oljU J| ^f Jl 

tSl^l y £J>! JPoljUJl ojj*< rv >L_*dJ| ^LJI j Lr ^iJ| ^ULVI 

y ld*y OaILj ,jjJ| JjJUi 4lSLo» 
LUjJ tyfjlj Sljjl y bjj^sj Lii? AjJUJI Sdlil Of Lj 

(^JLj ■ <_r— LJS ^k- Jy y Sy JS j slyJl ihS ySb; 

bxplkcL jjSb V dUS oxpj cLV LS*J oly^iJ! J o^dl jUJl 

• • tSo 9 ^ ^djj 

^"SlyJl |4U, jf JP;OLili y ^ JCJ yJJ| JJUdl Jjuj 

v-Jill Sly y JJiJl Nl oiyy^j .0_^Ulj CJ^-I J^L y 


^ ^ y ijU WJI C IJI (rv) 

.(J-aOJI y. j*jtf Owr-jj-V> y toUjySyij 



Xkyij Oyf lij Vj jyi lulus' XJ^ tof (, |X>- O^jws l(if VI IjAA 

jS 

, ixf -kJj ^1 _yf ii-&j <, iiViL jjjj jjji |»l«>-Vi y ^>-F ^_m*>- aS' y- 

OwLA 0£y- J lOjf yj^J ji A»^Jj _jL*jf i^jyj a jA iOjLj.jJ.1 X>-f y 03 J 

. aJ (_£jXjd,l iwJkL>- i — \y& O y*J> A^jjj i Jill AS y- of VJ t ^JyJI 

J-^ ^kjf CaI^ CaLjII p l a xa 0^ iA*kaJl frjjp 

"»y VI IaIjj V oLloil . ((Jf-* 1 ) JU~ jA ^ . ooJxajAoT ^ya j 
iS^ Vf jf • ■ (_y»jVl 0^ (j^ 1-^ L^S’tAif J jjjj IjiV laj cSO^-lj 
L - J ^ jr ** J-^ L 5ji Of l.4. » i rt . » u . j-ujOl ^Jsu* >3 J* _/• bXA ^yii^Cjj 

y a y A^i (V*\) JS c^OJl t (JU) yjJUiT iXo Lu AXoj 

‘'~JL>*-j (J^j '-ySySOl (J 5 "^ Of a-JaAJ Cy JJts tiiSS £aj . y>jV I 
®/* uy. 'v 0 '^ 10 a Ajjj J Ujli illXA Jji£ (J,U) v_JwU AS” ' y~ (J 

■ uy 1 0- iSj^J 

yjj jA t a Xa j frUif alj (^Jjl ubiil of (JU) jibJl X » j 

(*k (Jj <• (-* N * ^) p-J <■ (-* ^VA) j»Lt S_y Jjf aO^jj ^j; (_5oJ| «*_J JLil 

. (_yijVl Ja (J* (-* ^ ^ i ) 

n» 

ff^Oj t UIa (\Y) JS" jVl y J,j. iyj oLliiS jA«j Of -X>-j JaIj 
£5*? ykJ Syj dUi (J u-.yJl d)f ulal«jj , <yj _jX> i jkjj Of kkb V 

* * - . ' t ' 

. UIj lj>«y “[>0l LjLjk (J tAv»f a>X*jj«lll oljUJl 

(Meteors) * ^ 

y aIxS” ^o L . ^ i " LaJip c$o^r! i — jVaJI S jaII? i <1^ All 

fr^j (_yijV! jJp ji! jJOi t_i^*)l li^. A-lvaiJl ^ AyVl ^^xSG I 

oi—J <^fJj| tiijU! c-*w Ois , j>ck*Jl |0A y>«j 

ta_yOil Ajj>odl eJ^- a jjy Oju ftUJl y i_jL^lj| {j>S li[j . rJoJIj Uj>*J 

* ^ — 

tlili Xa l yM‘ |IL»ll A^klj aJ^S" (Ja (jA’jVl (JJ 

•(^) 



J'jU- jUJJl ciU- *-jJ> J* J j4^iJ 

iiLwo o jj ^SCi: Utljj ^ ^ 1 Js^ 

(.jLn-JJl iJbJli 0 jSo ^Ja-v- j-o OtjlajLSol Olio 

<J AxiaUl ( j~«JJi i*Jif j-t (J-^ jlf^l (J (_$./' ^ (j5’ > * 

, <"|^vJ I 


f-J-ii'jl ^Jij oljlXo <j j_j.Aj jjviu'J l -- J ‘^~TJ 

^(H*) ^Ujjl c5jd U-*-^ ^ (»^(H*) 

l^_*/2ju AS> j^i t * ) •^J-A ;> " (J>[ ' 1*XA ^y> y) JZAj ^-i C 

owLj- i — ij-^ajj t itLJl (J ^ oNl ( \ * o ) Jljp- c?^ 1 (J ( ^ V* * ) ij,[ 


ojjfc AjjlAl L^XP J-A 
l>“ T 


Jsu>*ll tSj^r^ i — j^AjJl AjjjliJl ap^JI 
i)j i . oAjJ^i aj_jI j>- ‘ijLL> olx> o^Svj 


Ajt'^A.wJ 


£-Lj a1x?> AjtUa Jjlx *iiUa ta 0 _j5sj tiJli)! t *>li4 ( V* 1 ) *A 

Jjidj /j^Aj <. ^pL-JI (_j ^-S” ( \ V * ) 4S-J ** j jamj CjLalyj'_jl-S' (Y*) j j 

■ Jy »Aj ^ cJ ^ LlsJ i o iAj& 

■ ( j«ij 



(YA) fij JSLtJl 
vfr^ 1 cy lS A 

* 

J j>- jLil ^ 


^r 





t aIjAI olj^L u— >1 ^jJI taLiJiJl i Jj*> *ij) 

. c-jl^-iJl a^ ^Jl oUjjVij Olj*il! (jufcj jtj£“ 

Ly Ji‘>li)j <, S^>^d.| jI^IIj aIjA! ^ bj^p Salp njtljj 

0 ^ 4 (— i^lillj L^5’lSsX>-l JUj *Jx*^o (1) jJ 

■ ^r°-r' o* *^3^ ^.A*/ 2 ,> gjl tiolj oJ^j Ij^iLo l JLj <uir^ iJjX> 

^ L^l ^J- 4 J+Z+& uXxj^ ^*L)V olp <*— « ^ « A * 1 1 

J-sUl <■ 4* ^ , ^ ,^ Jju «u^l>-j t <da^^ jxll t ^Lp Jj? 

£i»Xj »-U-4 

^ . 3 bill fiA-j (^bJl ^^-Jl iwjLpL^ ^jA a^*L^*i ^ Lft 1^33 \ ^J..*^.j 

• • aJ H Or 8 f 1 U J •*** jJJ b ^ l^u l5 Lj ^ ^ 

* 

JjJl oUili oljl-U ^^*0 Lilp ab* Catpj-*j>«], Of ii>-0Uj 

* ^ ^ 

olpj^>J,l oi-fc al_^a Ojt* tlXij , jliajVl ^jP LJL^i C-jIp jtJ l$i jP 

. OUJAI lLUj bUb bl*i Ojbb 

4>fciy9 ^4 aJi>-lj ik&i ^ (jikij l^t£j yallaJl i»U-p- {j* iw^-lJl jJujj 
cJ^Vl (Tji (3 4a1j<U 4iAa jJ~4 A>-^j_j . ^^la^piVl 4,2 ii* C ^ 1 * 

OjSvj d)f J*X*j ^ _^«^l Of i5JLa3-Ij .r-jjJl ^ a ^jP <j ^j>-f JoUj 

Sj t Up IJLjo JUX ^j^>- iSw< jJiU UJlIp Ul OjJLs^ \£ (J ^l»A>- a j£- 

.jiilJl {/*_/* Jp OLfc L 4 SUJ I (_5fas~ OtSj UJ j-JUJ 

^jA 9 , alaj JataU^i) ^ U. 1 1 j c.5^ 

^ oJd ^Ul! Jii ^fAn (Ip {f Jijis \ V 

’ * , 

OiJa obj (J j_j*j *«-», ^ « « » f 1 blip <UjU jJS” J 0_)jj jy jJl 

OjJl>- bills' . ^bx twbJua UUj yt *S jS^la CjUjO^ iJ^J^ £->_/> Lo^Up 

Uj^p t(( ^i*\) -* MT*\% (^p (y,y^ f) 0_jf ci 00»jf E^Uiil { j mJL> 

. (Zinner jUj) <u^u| i—JUj JjS ^*p Cjj* 


M 



dJiU J S.iyLLi CUlpLoUi*)!-! 4*—*ib ^ 

JjJb v__>L«>- (_$ y>-\ jSj.^ i^ll aIjj 0 ,«. ; >l ai l L$j«J y> O-aIj °js*-* a 

Irt-jlJL. ijf k^>Lwi--l U^J (J^ If ^bjf |UP_y**> 

. ^ jXAl!j ^^i! U^H oL^jjif>-ll <J5H aj (ji J-v 3 -; 

o Jh3> Ju^j Ji l^o A^yvill L)1 jJj t (J-* jil <u>- ^j- , > j*-^ L *-' , J 

<j jjju oljl-io (j Ui*J Lfv5U*J £* lOljXxk^U^ SAP (Jp 

iJli&'yi V^Sy- frbjf diUJl lUA yfiji 1 ^iaaij (j~*dJl Jja>~ Lj« i y a ^~ 
^j^JlJl)) Ajj J A4>- (_j Jjl-C oUA ( j/0 jd^JI (jf t '■'*'' 

, IfUj JLyifJI *y ojjl>i!io Sjjljla oiji LgA^J_j jjUaiil l a a i l jf 


I»Aa c ^y> ^jA t I«Aa 

~ p 

JjwbLlS' ^lj^> ( jP o^Ip jJ^/ 2 j Ja>*)j bJ]^i C L^^ 51 




(Mdteorites) \ ^ -« V 

fi •# 

aUj! LoIj 1 SI _^>-l (j ^ tw^dj oLiXn IjUj y- SjLp dijluJl 

4jU£ (_^j^l ^} SL ^‘ d>^ (Sjv isi* dUiJ t. !jpj^ qjjUJl < — s^Aj*JL> L^S’lSvip-l 

C-la a ^j li|j o j~S iw- 4 -iJlj Ol diil dill Lila; cJlS" li| a_*JU Ijl^viaf 

.ol^JL aJjaD. 1 ^UVl j 

& 

ULa-f tj? 2 yi t'Uvs’jVl ioibbl ^ (j^jVl ^Jp iijLxil Ja Awj 

Jj olj-ip L^a«P t O SUp Lft^lai jA>~ Jl 

oli (J^ji (J UUaSj li| aibu Jj1j>- JU-i| (j| l^vkxj .jbuVl 

. ilSU oMy* 1 “^ijj cil Lfvia; t5^3i ^Ivap- 

j-» ilj^JI IjAjJ (Jp ipj^>»ll J5wl iljLiJl Jj>«Xj_j 

• l -Au^ oli j g lal l iuip-j <uL,o axli aSw»-»<x <iJa u (_^P 

| ■ a 1 Lo j^i 1 fiolll ^._ ; ^$uJl i i^vdl APfcOlj LiUj aaJcaJl oJla (,j[ ^lauj 

• c?j4-l ^tWbl^L^^lfrbjlii ^ |i If;! ^*1 ^up iijLJI oJU l^u* 


<\0 



c, oj i j4*aj> Ifj* dJlS" 4 j»L»>-f jf |»-^" £/> ^k* If^f jJuj j 

. oIjjj IjJa jJ I^jLi JrfS jJ| c-of ‘LilS’ <uol?- <-£JULxJ il)lSj 

* * . 

1,-bj toljJl liilj ^a Uj>- ^v?l culls' ajJj_jA~\ iljLJl oL jl 2 ihj j 

<Jp iijLJli lJULj 4^>LvJ>-Vl tillj O^JJ £jA Aj j>r,^l\ iijluJl cJlSwJ 

. Aj j>x+ 0 J 4 4j j>*+ 0 j 4 <U JbJp“ ; jj f 

(Siderites) :JjJb*U-l iijUJl □ 

(JJjw ^ Jak>- + Jjjk-I ^ LjiLfT ^ '/ ^ i iltxj 

AjLlaJl U CjJj 4 A^jlsM <uUi!l b.l a ^ t . S ' li[j . £*Ji . , cJl;j53lj j5vUll 

4 io'l/jk CjIjjL J5wi UjJji-l Olji i (U&J y <l)jkl <Lya 6 «tJb>-|JL)l 

LjIaj y^J ■ • UjJj- y^" l^ilkijlj (3 CjljjJl »Aa i 

* 

yA LJlp IaJjJp- 4 Ifi j J Jjj£j i>*AjJj£-l kjtull jytZjJj , JjUi-l £jly2j> 

1.1a . <Ucfc^> J5vb)l (1 l$jljX>-Li , JaXitkl JjJbLl ^jj 

<*aI>- ci pi-*il ‘bis’ ^»Uf l _j5r^r3 bi^\p (J Js>ji>J.I (.iijuJl) lMj 
, yA ^ ^V-l 1 I UA ^ j p 4iJuVl y^ I 

(Aeorolites) ; hj*+d I iijUl □ 

. l-ojj\j£-j oL~p- oli oblp j**il (_jjL«^! b)jiil 1$*1p i^Akjj 

(jvS"! ^Jl Ijlgplj Jjjl bl^lb 4*Jlf ( _ J Aj OlSLLwJl yA OUjwJ-l I — iltjj 

>a PjVl ^k*. Jp 

frlljf L^ji J^>"\ 4jL*£j 4, fl ,. J a,i 3 y*&A \^y£j L^Jtf^j3-wo U-P 

d)f Juda ^1 iiijJl «LaJaJl flJji ,j^j tt^jbiJl LjjS"lSc>-l 

(_gjj| ck-lj ‘ w *^i J** 4 ^^! JUa li| J jj> 

. . . ;LkjVl jjkki JS" ^ -W2J 

(Siderolites) : <0 iSjl-iil □ 
iljLJl olA»p bi (lit CjIS IfiL iijUl eJL* I_ka 2 jj 

,l>c* hj>%* 1 a]\ lijLJlj -4 j J o J lJ— I 



cU.QJiiLUl 




>s ^iA!l \ 4 j 6 yj J£-i :Jj^ll Jvaill 

! 4*y» jVl 0 ^£Jl ^ oJjUII 

.,j^_)Vi _ 

, 4-v»_)Vl SjS^I lisa! _ 
iUjt — 

. jIjuV <Lil jjuL t a*JL)I _ 

. s y r JJ>)li JSksJl j[ i^jVl s _^!l ^kJU; _ 

. ijAjVl iUjf (J-Ui li Jjlaj 

.Ujttjj _. ^jVl :^lill J^l 

■ <Jj>- uA>^i ^jj 5 — ' 

, 14»~a! Jy- ililjjJ jL5l> juUi _ Y 

.UjUIj ijjL Jl as> iviJlill J-^uJI 

, aj^UvJIj Aa 4^J( _ is" ^>* — \ 

. iu^Jl j^jVl iS" juUj — Y 

■ (>°jJ* v'-^j ^ a - 1 ,jwu :^( ^Jl J^oill 

.^jVl ,y ikii! *>-jJ ^ 

. ( j. » .«.. t . J I 4Sf_)J jjLi — Y 

.(jkjVl jiL* <y iia&j JjkJl i*.ji ^LS _ Y 

■ (j^k — l 

, j^aJI ; J. y aaJl 

,^4-rtJl Aa\p OL*^JjC4 _ \ 

, j^ilL iil l!>I yblkJl _ Y 




; jVl 2 I 4 **! ja ^ ••AJlill 
^ a *’ u iJ^ 1 <J1 jjIjJ-I i-»*»lji Jb»j ^jL 

• • tf* b 

<J* ~>J^ 'rt? <i jj£ <_^>jVl Of i^lli Jj^ali! ^ li^p ai!j 

(^Jl ( _ r ^-iJl J^>- ^><lLU! jjjx iJlSiil i£j>~ U> Ob t (yi*j J _p- l^uiJ 

(oljLJl) o!^J! <>« 2^ ^ ^jVl Dfj .jj^b di J-'-v 

Otj . ^jVl Jji* l. oljLJl ftlfc ^ ofj ^^JJl Jj>- jjjb" ^1 
r^ 1 ^ • V—^l ^J^il jjj; ^J| Ol jLJI £, ^^JiJl 

Dfj .b-^-ij 4^i c~J *1^1 J UjaLU ^! &li)| 

l -b>- <_>bjV! bij_p «>i*> <cXof jjj jjkLij L* 

pi*Jl J| civ>jj U >1 ^ 2_^J| „Ia b fA) ( _ r w«JLj| Jj>. L^ljji 

olS> Uljifj u*»ljJI oVVl du»-tj ^c^4 vyi **£LiJI 

. liiiiil jJaJ iul; <Uj JjV ^jdi 

ilol^J-l nil <1)V dUi tLilycjJJ j^Jat cljli ll. 2-1 -1 J I^SOj 


'^'jj' 3 <y <Sy. ci-bl 01 1(5 4 l r 1 ^- £f: y* £)>\ J l^L-r ^ijVl Jp dJuJ.I 01 jjj 01 (fA) 
.JjSlI *j4-l iijyb uOUiJl dUiJl jjjV y» ^^SOI 



1 (J *uW A^sOuUi 

• (*P»*P j 4 ^ ^ a 4 jj>^i Of LilyJO £jji £ji pi ,j-J j 

:ks£ 11 ••** jWj iy>jt\ hjJ n 

eJOr^Oft ^ olSL« jt^^f 01 Sj t^ r '^ijj^S0! bIa Oj^JiiVl jJLp 
»0a lj~jti <-Jy<Jl aU- pj CjLJ>\jJ\j dlLaJl OLijJl i>-f j^a j ^ ^e-j 
bIa a j** ^ ijiiix^ij j_paii oU-ji y> ij*»iSj i iu ^soi 

• *■ CjIjLj[ Ajj^^SOI o*U> IjJb-jf \^> oXxJi j*J>>jU^uV 

^Llxt <J psOjfj "*^± ^yOl U* Oj^jjj^l 0>-f jj j 


ol* OISL. ot J C. Jjj JjjUJ oU-jJ ilJii JU-i ^Jt^JI (J*y JJ) obya- j yji 

lc^ (-f .J) Si** «k» 0 Sy^S 1 Uli iylu lyt? a^Ul 

t— Jyj UlyJI I^aIp *,w<UuVl Ob^lliJI iy»Jl»u IjjlS' 

Pr 015 cpi *dJj^ S^SCi ^yJl iju l* 61SU» y ib^Jl ipif Jiij tijJuJli'^l 

l^li, *jjj£}\ »1* I yjf d2i uJyJl u tl^k* \ \j~-o-j JjJsJl yy lyl»j 
•M*J ■ J tPpl ilijjU *4* j yVl y»Jl J>-L* Jpj u3l_yJl »ly*j ^ J _jLJl yy 
^jVl gJa** ,y l* ulSb* yy i »-y (j-Lil oIjLj'jIIj ,jylyj| gy (^ 6_ytll 

. (ijdbd (jjV ■Udill *J jJ» "L»-y J 

Lfjj <-£!* oIjLpI Jj bUuwl ,_yjVl hjjS IjSjjf <jv L« 01C* if (i * ) 

cP* ’ l f*J 1 U* Pr ‘W - AjUjJIj a^JUJI oliLTyi [ylS' ^f 

j»OiJ ^ ijU_Jl till JSbl jiu >.Ljf _ / *jj| Jp JSbiJl jjJUJll (j^jVl 

I^S (J aU«- 1,5 L$>f 1 -Ja_i!l jt JUiJl k_Ja_i!l iLb^l 

iP 1 kjj JP a 4 A4*bifl JLp-i j*-*i ijjj (^jiU «oli_jiiJ.I 

«_yLJ,l cjLpj dll' J1 SjJiUl JyJI JJ Uji t_jyi( ^ U 5- ^' ibt O 4 

oL'jll I Ia i— I jaJI jc- (1>j»j,jjjVI J>-f Jij . UiUL D l^U^t f j_j L<~jX LLi- 

o* ^ ^ j^+r 5 " J “jjS’j V-^ 1 <P £• bjJ aajjI Ja Oi jj V sy* JL. J*jJI 

■ tijJ 

Jay>J.I fjijb Olil Ij^Ui y»J| ^bjuJl <jL ^ (t^) 

• I j f.P*^ '—'US' ji\ji wl— j i^S" JaJILlC tilJij 



'U j iy ^y>ji\ *tjj$ c->»^»f jSj 

U^jVl kj / jif pie- JJii . JJ ja Ujjas ^3 j, ojfS i.U £*& 

£jjl)l lift <l)Jtf t-yJ! |*Ia U 4 (tY) l4>Ia— J* »jj~l ‘-*^>•1 J 
JJ tljiv-Nl ^ <jP. j iVl Jp Axlf <J dDij 

alft ^ j . .(ji^jVl Jjil SjjM C..- /ai i Jll ^yalUj IJSj . < _j^ .;.Iart ) I 

; ^jft 4<u^lu jjlsLu ij*** til <y*J^ ®Ji*Jl 

^Jl 4— *■«■<», ol>*i, v3 j V oLo^Ij o I a I aj 

. jUl jsl yz+~i OWUi*» O li akLa 
lft^>* OISUI (j— 4 LaJU*j <1)11^1 015^ 4#jV>> ‘ uk , * .,® 

4 ijftta ii Jail aJLft of Oj-oIaj Jj IS” Jji3 c^jaJI L*f . , Jp I 

J«l*j jJ&j tiJLJl jf 4 jjAJI oLl-i ^Li £*c UJL* ^Juj'V tilllift _J-I d)fj 
ljJalx>-lj i JJjJlj i^JklSl Ifia JJU-j ojU-l iikll olft Jftf t_Jjj*Jl 
9- j.y jdl S Jill si* Jl>" % . <tr) I Jdj 9 a* 
t 4 ; *. ■/»■:! LuL*f JUj j ciaUJl LJsJa>- J 4-ft- ^^jVl ^Itv" 

( < y ^ . k: : l J y .Ax^I I ^ & kl I I y j& v_LU *XS t a^j wLvo ajj ^ i U- LJ, I 

i_jjjJl (1)1 JJ t ‘>la.«<«*.ll (_Jjl>ia^aJI J ^ i*^ljj| cJ j ^ , » J l Jj 

.(_JjVl 'UjJ' CjLjN 4jLJ>J <l1aP OIjUjJ 4bi*J Ijjlsf 


» ft 

(J1 t/jjll ^-JJ ^ £jJfcj tiUj?- tOj>Ai>- jjV OwL2il ^! J (IT) 

viiij SjUJl J jp~ 0ljj.i a-uLSj <tjJsu i)U-jJl (lY") 

*u5j»y*Vl XjUkJI 0i^M< SjUJl *uLS j Lup 0^ (J^ 1, olww <j jji-Jl 

OjJ viiliSj .^>wil (j^P“ ti Obj-Jl J-a!j l ££\ j* '-J j* uy, 

—A Zjx*. * Jfj L-J is^J)) 

.(f WA) 



: JLvjj V l s/ 3 f U*aj □ 

4O0I ^ j-Aj ijj jSCJ UIa l^jf j* 1 p 

^- 0 Ja^* O^il.5 Oj^ydLJ 0 ^ L^>«ix*-U ^P 1 

4a-*^jVI O^xil ^ kmAj (Oj^I ]a>~ ^ ) 

(J CjLio 4 4i»«j <U< 3 ljj CjIjUj| (_^| lAij^ ^jOlj OjJiJl eJlA 

, <LjjjJO ojLajl i^>-J < uO> ji IfO ^jdl J 4 CjLvi ^9 oJLp 

[*A 3 jJ A^Pj^i i a^^il ^a L_itvajJJ LjUjXa C^x^a ( wl 3 j 

t—iyalll lj aj . (j^AvaJ J,| . , <ukjVl e^SOl £tkj ^*LOij| <Jp JjJo 

• k^f <JjiX» j^*Zj Jj 4 4_~~4>0 <jjL*-kJ| <uSJl ^j>J jJCj *)l fj)j^J^\ 

4 4— AyiCJ l (_J 4-J^JO NO Oji J^Jl Ji-£ (_SOj| _^A (JUjOU 

Ajlble ; jO | f C>- <Jp Oj*-U*J Lil jkiy I ^*vjju tliJJ V J 

jV^Jl j-A 4 _JjAJ0 0 / (JLm*J| (_)t ,_^Aj 4 <da>-^>lll aJA . i AyajJl ^a 

<j(_j ^ UOJ I i di p'l l (J 4 1 1 ^jti Oa aLxOJl jtf ofj 4 jUL-I 

O f l*A £y*J 4 c^iLlaLl Q * jp i ^ L*>. w J I 4 tf.,ra*ll 4 ^ mAjIaj La _}LkaVl 

jlftl aCA c*>v*v»f of Jj*j tjJ>Jb U i£j^\ (JSOiJl jLM pjaf (Jp LaLxjI j% jj 
«Ja-J <U»A*J| OaljCJl (j ^ i>w»j o'^l J.|fiiai Oaj«^ 

•C>jVl 


jjl>Cj N «L*jjjd! «b»-LJ.I COLS’ |j| L^C*a ajlcp! tj&z (j^sjVl ^ l a~J 

JiLO Jji ^IJ Js - of ill_p| IcIp Jf-Jl 4 oOp l *<& 
4j>-L 0,I Jl»pti OiJJiJ 4(jOjVl 4- J *^ V j4^*d of Oj ''i/ ljJ> 

4 L^IjL«>- (j . . ,_^jVl *— JU-iN jj a .Q i i c-ililiil <u»jldJl 
Ailwi ^Jp ^jVl ^f 3 -^ jf^i oiljPjJaJl ^Ulli OiliS’j 

J_SOlJl) JjL_JJ ^k-Jt Ik-A 4 -jXJ- (jl l_jj 4 _Cj of 4_<?i cS^-jO' 

LL^J 4aLOVl UlA SJLiU Jp c(t^ 

.a 40IS 4 | , 4 «< 1'^-1 (_J C*-^! al_ 0.1 L-^jJ Z" 


\ • V 




*ijJ V J&tj J*Vl — LtVt Jxjwi] oUki* 

'/ Oi— ^ <>* ^S1 ^JU oUUjj'lfl 




dj^J (_£dJl ^ Id^J ^yfiy>- ^jA IdA Jif *)lj 

AjLoI^-I (j fl^AS 1 — ii^j 4 (OS' ( Y * * ) A^ j& a-Lo (_$dJlj ( ^0f AA*-P- 

'“' " ' * t 

, ^^JllsSJI JaU^til ^Ai lilldSj I jAjLa Lda^u 

(Eratosthene^ t ^u^l J j| ^Li) al*if □ 

OjJjO- 1 ljd>-f jj>- ip&tj O^daJj OlijOl *-1 c 1p ilS" u 

« > « 

<LajJu ^ LSOjj IUp 0l5j)) (jOUujJlj^l jJ -^y dij t Ia-iLajI ii jHa 

^jJ>j)1\ L-^ 4_jLw>~ t (( j^Lil J^» liJliil Oyiil (3 (j^^ 1 aj juUSL*«*y I 

* * * " 

Loji *\ * « « cJdlju (jUj-Jl !>t^ jjiil ) loljjj ( Y 0 * * * ) ad>-^> 

. » , * 

(^jLw J Jau^ 01 t5' 4(1^ jl Idlijo 

.(r* (i\,Yo* » * * *) 

IJLa 015" Aia*^*j Cols' JJaA ^AjVl Ja^ AAi^ia L*f 

(Gnomon ~.Oy y&) Aa^*a-*^11 aJ^^jII ^d>c**il d3^ Aj^)d*SO^*lli ^^1-dJl 

, ^iVl ^-sows^Jl AaojI jlfOl C oIpLo* AS^aI 4 IajLo> IALo*Am*o 1 cdl^ i 
Adda (JjJs Jas- Jp ^A AXddJl (dlj-olf Ad J da of dCAJ OlSj 

jt fl* ' J jd2j Ol_^oifj AjjdiSOa'^l ^ju AiLJkl (dlSj . Aj|i AjjddSwi'il 
Ja^ CjL>-jJ ^a AiLil adA JdlAj la iijAA AjLLo- AjIp Co 150 . (jUja 
A j j-aa <Sj -^~ f A_aiS\J jf 4 aIS" (jASjVl JajP' *-_ aI— “*>- ^o jAJ t(_f^jVl 

pd J (*W O^jhUI <^J •(^’ J— 50iJl J) c/ 9 f cr 1 “SuLP' 

ol^-o^f Adda ^ j a^ ^ ^ la 1 1 wOp ^w*-Jdll Aa^I t 

i, AjJyUi (jt Olj-oit J jiVl (Jp AjpvP JdjT OjSo ^ I? AaOi^I odA of (Jjf 

• f o^d^' /d° *** 

ijjXSL,^ (j Aljjfl Aia^oljj ,j^A) (J ^(J- - -l 9 AjjljJl Cd^«j* ISU 

^ J jiLiJ! ^a ^ la.il ddP Ja ^Aokdil AA»xf f-ldl ^j-a AL»/»Li-lj 

^]| ^ o* ^ddf^l A-J^lLi ^uidJl 0^0 N l «id^' 4 Aj j«dSwiNl 


, d<uSjdlj CSdlj 5;_d< ‘S.y*^' f '—d 9 ^ ^d 9 ( ^ G 




, Ilpi- Jp £ SjA = ( JM 

. <3li J _fkl! Ja>- Jp l)I_^( *= 'ja 

■ j?J* * f 
il __ J(* 

(r.) pij j^jji 
j*Lai u^^'Ul **tj* 

J^kll oUjj y» brj* 


eb^j . l f _^p'!>L f tf f IjJii -ujl^l j_5jLw 

oJa Of ^ >j Jij . -UstfjVl o^Sil iUjf (jjiLS iUiuw* ( J>- £ja yy^Uil 
°** x®* *lo>- yy y»j^l ba-at ^ JL (_$jL-j 5jjidl 

* * Q * " 

• ( Yo , * * * = y*j^l -W* 1 di yryylyi Jr^y 

ci ‘'^1^ (j aJjLC oNjt»*X ijali Jjli (_ ydl l*f 

yl?* a *^ - “ -w4 J a*® f CLulSj tt*il*jf iijj«x Ja-J- 

uis^J nil yli ply>*v> <J J>y t- J a&il ^>*1 

-^*d yM j*- 1 t-laii oJa-Ij i>-j.i | C ^>^P *b>-lj J d 9 Ja>- (J^ 1 

yls*f jdl ^^AiLjjJ! oN'yi ^.Jiajj .ybaitJl uyl* Oy 


y>j*ill Jiji 0y0» (^ f * ,Ai) c^jI~j f-U5lj l«Ji (1* * *) JjL«j ^jU _jJl (to) 

•1^ nYe> (il liA— 

(il 0 4 ui^saO y_jVl j»— J j iljluiNl Ja>-j) (JjU (jjl i*4i« o «.L>* (t"') 

Jjju SjSbj jy^Jl lilii ot 1,5 liras' j i>>. j£\j y_)Vl JauA Jji > y>j 0 j-ti.1 
iiL^« y* S^-jjJlj Ui^J i}L*iiij <+mJ&a £jjJl idlLtil (J J*>- jS\ jL(i)l 

**d ^_b*^b ‘£_b 4 Wl t^jh- (jvijVl 




( jjclaiiJi (jy iiLdl ^Li la..+a tJjiVl Hji iwJajjJt J'Jdjjl 

i iL*>- e->_yJI tS^y a A^lfJ tij t-\j>**<a}\ (J f-ljl^'y 

& fi ft 

. iJU-i olLJ-l tljJj>-f y> IJU>- Ly \jLms- day£ 


iUV ui j*±\ i^aJi □ 

^ t t _^ v tf>lli ^yi i»J JS\ JSdij <_> d>jVl ^ d*j ^ s«af 

<j Jj^^Jl (Jj <y»j Lolc *j jj$ c--~J Of («-W ^r^f 


.jUiVl »JU ajl>M ^ lil 

r _ T \ Y , nAA ) {L* ^jVl >-JU 

OljL*Jl £ JLj C~~J li ) IftSU J t a I jjmS ’ iUjf adj>j (* t+S ° \ s > *'*>*'*) 
^ f ( UY ) l>jf >3 ^Lo ^dDl ( Saturn ) J>-jj c ( Jupiter ) 

a ^Sj a \al lfi|i • H * * * ) j^J 

ad* yf (_gjJ Of (JljA^-l Of OdlS ^jVl O* ‘“- 4 ^" 

.(^jdLJl JoLidl J iUjVl 


vIpLjj . ^yawu _> d»Jl jIaXjI ^laj <J Jil»J iiL-dli 

\^ JL » U|I ( jd'jVi 3l*jf , ejU<asU Jjiaj ^rji i _— ~ s >- dit-4 yiJl 

Id ells' ^lay^!l dljjilS <J iL*jVl» OiJdSj tijjl>»J! ifill uiLisSi 
jjcivJ c-d** (o^Aw^l*) alilSi , cjlla-»*it jS- (£j*£S\ o^A>-__fSI 
JJ+3 e>ip (j If- ^yu Jai aJld-l ^>- 1 1 l»f (, I iiy- Oljj>-bU 

<C$U jUaJaJl Of Id* (^‘-‘J t^-S Oli oljllaiil C^>^y > fj 


t 

y>y> of u y*\ is^* (y uu j[ j-ai* oL>- c— < ^o'yb ‘ 

4r ,n = Yixt x ^ Y ,« Cl^di Y ,« LJi-y V - 

1 o _; iii > j { . iiYAAA ' = n * xt « xtr <*. xn Jl CjU * ^ OjVi J ^ 

. yd i>* -C^. ^i-O-' oliLJ-l j- l-tar biy 

jaUL. ^jVi V- cr^ ! r ,Y ’*' <JjLju - s ^ iJ1 ot ^ 

ij! Jp Jda IA* ,£j *ljJd-l kiibLJ-l £* l tij^ ^d*j (t ' > iYo) 

.iijJlj ^ l * 0 ® ^ ° l * J W ; 



o- 4 J J J>- jjJj of LJ > jVl a j£Jl ^Ja^i of ji j] ^ 

tjAj^f dj>- OljjjJl Ij-iSuwi .kj>«],l Oljjlp ^*f . J>-ij “ 1 a.V. 
i(p Her) j> )rvr ^ **tf* iSjJ S ^Ua C^«li Jij , Ujj t * 
((^ v) S^jljail AjwldJl) ‘IC'Lu jjUw ^ 5J^ L_49jj)Aj J j>- 

(_yijVl J y- JJ~L j of t(Y on jl Jn> qA 1^-jjL^s oyll 9 OLSCalj £t^fj 

, Jaii oLpL- jOLp JbJj ^ Lc 

IAaj^wJI JaLiuJ -u^JL (jrS’jVS jl*jf jVi 6hXA ^4 ^ jJ 

** ' ^ 

Sajis’ (_£a1I ii a <__ii^. of ubw Mj tO ji Ji« aJa OlS" Uli L_ihj£ ^*11 

J ^LiJl ojill JU^I £ j Ji,yaij JJli jl*j 

. 0 1^-JaJ t jilp {J V Sjjd? ajbj 

(EHipso'idc _ JiOili) : i^jVl a i/Jl ^kUl □ 

<u*U~| (^SCJj <*b « jS jyijV I jSOi Of -Uxaj OlS^ 

OA^ (f t * U , ]alU jd> a^S” J5w ot JlS Jjf OlS 1 ((Oj^tll)) 

i£j£ Of j«»f jJj (*LolyS) jj JjjaJl oU-ji ^ SJ>-lj £>ja ^Li 

^ (-*) j-1p (_pU~! 0_^ii ijj .(jljjJl t-\j>*^0 jJ LOxjf ^LaJ! 
-iij . dOj^tllj) <LJ£ ^ ja ! JiOi of Oir* ^LxjV CjLuLaj 

Ui — J 1 — a1z£ — xJ I jlj — X aI sJ_j> Of (_/ £jj) |1 L*J 1 j g l» f 

VO^iJl OL^iJl J «Cayenne ( OulS')) j 

of ijijXA'yi sjji jOjcJi i 0 a ^ oo^s- 'll/I 

‘ u f a -^ 1 J aOIjX^N! Sikd! J ^-lixil U Jj ioJaxx* IJs t*..,..l 

, I^jij (j^jVl Oijji o^ ''i-ilOl sjjbJl ojill 

<j ^ iji 4 Or 4 ji Jel>u J jfai t dil JJ j 

(0^) JjJ» On tiyJij c.j-IjX^'VI Ja>- <uJLp i^JaJiJl 

<J^l— aj ^_JaAjl aU_^»-lj A>-jj Onj alj_Xwn > yi Ja>- i_ ^J^JaJl 

(Mcchain — 0U~v«)j Ojj^f t l < J p dij . I_yu ) Y'rr 



^d,t L»iL*f Ajf a) a ^jsdilJl I JA <_jL*«a- <U^f OolSj 

-wUUra J^JaJi SJlIj *jj 5 (Jil«u Aaf 0^1 <-*■*-*>• dJb t LjJLS" 

V— <- \ « « « « 

^fu^U^I JSLillj i^jV! lJ2l l*Ji JtfVl JjCiJI 01 
a~Oj cOwdl “jj^ J_p- (y*lj ^la*) Oljji Or 4 

iJjaj , ^ V ^^tlaLlx)l A^J j^SOljjflJ .1 jJl ^lLO-aVI 10 a i$jj£ Oy 
AdSdj t^jjjjljJ .1 J Jill A^**»«ll Sj^Jl ^ ji a j N , 1 a 1 <" 1 1 

'y t 0 j^p L^xLlu JjJa JjJl Jail _^-l ^ 

^LS J ^Jfllidl IJUfc Jla*! N dUiSj , . aJIj^^LlJI JaJl^l j 
oli U*J^ aIsjIjI- jjt Jl JLs^l dij . ^ J a*« jjA aj**^Jl ola JaJ> l 

(Clarke _i]jtAS') ^-~>»x <-JjyJ,l - ^IaII 

^jj^>J,I ju (_)^-aJI a*j (^JJlj f *tj ^ t l al a * SI I 

m ’* .fYWYt 

^ j*Juj ^iaJuxU ^la^uj il^L l ^aj*4 (_ljjJl L*f 

. (Hayford _ ijjijU l$Sifj oUL.J -1 ^»*iyil 


YW 


ibul ^US lijJs J^iai □ 

t _^jVl jj-LaJ A-iill J Jyuil Ojj <i__^aJl o^x: ^"^5 

jIjcJ Lf Jtff t (Geophysics) gjll J^la^l 

^yi Jill (3 Ijl*ll <-^iL« jUoX>-Ij of J-Ail J-* of Ujj tLil^isLU 

. Ob j^L ^jVl uyyO 


, f n,m,w = y ;yjHi j&\ ^i j> (iv) 

• f *V ) Y«“\ i I yjfO jUvaJl 

.fn,nv,iv^- i^jbu ^jJi JvP di J> 

1 = Y g~-~V jdaLdl A^> 

, YAY W-. 


VA 



(Geodesical Methods) ; o-L-ll — \ 

alfcj iibit J AA*" AA’ 

^yli . . ^yJl (j^Li (j AJ-Xll <jP A^yiU Si^l t^JJ • ti^' f^f 

" pJ 

J j^Uaj 0 yJl |*j j-*jb ^jaJI djk OlS 1 US^AU-I 

OjjjjjjVI <JLU-XS^ ; jl>«J~l J>-L» ^Jpj (5l^*Ji *1 j>*+0 cj 

^jji!l Jjis> ^L* j»-> Ijj^-fj aa^LgJJ jbp ^jltllj __^ip (j£iliJ~l 1 -)_^a)I 

. ajUJU a*J Co*—/*! jdl oUdill uL> aJL > ^ lyiXyj^i- »jyaj 

(Physical Methods) : iuiU-l jf ilUill *A)J? — Y 
oji ^jA M jf ^jJ-*il ^ ila^ljj iSlitil ujL«>- J,f 

Cfrlil ^euu ^Jp \£iyS- al^l («-*.%*>■ yffji 1 0^0'* ujJl^ 

O^i alb'll fj-» JjSLiJl Lp- j>- j l» (ijj t JjJLiJi lu>- aU^I ja aUi^l IJLaj 
toljljiA'Vl jJ* iJp j»*j 'ifj aa^Jj i aJ| of ci*JL N Jajl-t 

CjI^ CjULJI iSy- ^ ,la.j (_£.AJl fbA^a jA IJaj 

SJil jli tJ^JaJl j OL“l_yi ^jL»J li|j . aJjJo! AjuIj U ( j*ulji! Cjlji_)XA S )/i 

alA) Ja2i Oljji AP^ Ujjj J N SwLiJl oJL*j . iJUiJl SJji 

ojjbJl ajdl c-->J aa 1 1 <J l^Ca jS f Ja>- (j Oj& ^<%Jl ip j— Jl 

£j* if *^1 £« UojJ i-^b' S-UtJl oIa of Jj i (iJUiJJ ^ubUil 
kjj? <y»jf J* oif^' a* *^1 ijUdl ^ J iu jLou ^ 

.uii 


y^Aij illiJl <JOb>-l O-Aw S* l^if tijijjiajl «Ja iAj 1^1 (_ijf iO 4 L)lSf_j 

<0* ci fr^ ai>«JI AjjlbJl ^c- aJUaJI 
(j ti * Jbbl OjIjj (j <jOb>- s lll 1 Xa , , (jO'jVl 

tjLJljf fjfJl A^ J O^bol jf i^PjVl ^tJo^ {jA Al5bNl ijOJU 
JOb>-l (j^iLS ^-spfj . A^jVl SjObAil j olpl_yj L - J os^ jf 
AijlaJl cjljjjf . «uubtj| aUlj Jj^bJl kJLl^S J ( _£^s’ 3jb‘U li aJUaJI 



oUa-j»«ili ( ‘ A) ^jVl jJSwi (j* *>^>**0 2 jSsl ( _ y lx»u f^f U*ajf A-o L i^joJ I 

S jij’r 1$-* 0 j& Of < _ s ASo i i^LJ.1 JL*t Ig-i ^LaJI ^jSCc V S^^JI 
uis*^ Arl cj* oA ifi s ‘AA A vj^ 

j a .<,«j (j d. ^Jl iJjVl oIJlaUJ. 1 d-Ji Jij tAyal^P jj<* aJIaJiJI 
j5CiJl J,) <UvdJli _ydT ( ^U>«Jli Olla 5 >»ll oOa of dllag>*ll 

^ cjUau>J,l ilUill of oL-Lill Oj^So Ujlu> ^SOj ( y^Lij>'^\ 

{jA |jj>- <U^> «da>-0(ll oJaj ; jJl £cLwu (A 4 j_jL*aj (*^ c ' 

(U^ijVl SjJLill il)f (Jjf 1 Jjj “d* OV ‘UO’jVl 0 jljJ 0Uj>- 

j^f ^yA ollau>*il ^f oUl O-gs- 4,.^aisdJ.l ^LJiVt yJ>3 jO! 

. *lll (j ji OjJ&Uill <Uyj>jVl Sy^JI jj a fUiVl <u2j AilSS" 

SjaJaills t«^3! ^Jutt >j Oiri ^Idd N Of j-^ia Sjjicdl oUa^-OUl 

AgJaiJl A.SL‘11 Of <_jf ( < Lo^oJ^ , l aaJ b ui ^ -U a«aJ i I 

^ a^LaII dkll ^ja l>Jaiij J*S^ ^JL^JyJl 

s> ** 

.(Ovoid) ^j^aJl Or 4 ftO* AA 5 " 1 


j_^J| jLj&I djjU- (ji SjjWd.1 tjbb . U (Jj l jc tr kiil ijcilaxll j (jdjVl C^* 11 (M) 

jjIjUJ d^L-dl jLid*VI *?+** ^ uda dij i^-Uail i — a- A'd ' ox 

|0^ 0 aJuh i)j& i_jLvjJ|j £jJ^!I Lf2i . f APj >^OaOl 

J S_ r ^dd ,^-vdJl L*N !>Ud< JOJl dUU JljJs JLi JiVl 0V dUij 
j ^OjVl jJl jt^tj ‘(Ol J (O' 5 fr* Lji: -tK JJJl Jj ^ ,jJlj ^-1 

twjLi- ( Uxj d^>- (O^dJl k-Oaiil ij^jP ^ a? " O' 4 JU-^» 

tjliiiMl 0 tj«J jd (J>- L_iwOl 0 ,_)— -o-dj I 

oLdl ji OV dJJij iJaiil jJaldl ^ l^wi X> 2pl_jj)l j t^liLdl J jv5 y\ jji I IAAj 
iijj_jdl olpLJl jA ijJjt J>iP 0* > — ai_j^« daUj^l odt JaJjA 

• j^d 











(cAfcU') -.Vii j>ji\ o\jji- \ 

^ i\^Ju Jp ^jVl OljjJ I— OjAiJlLSAlj OjJ^-vaii 
(J (_g ^>*AI ^uliii 0 jjlil (o JI ‘J^‘t > J J .J^') jtJ 1 aS '^ d-l ed^ (^uljJ I ^ jp 
eJlA uylji JbC>- (j^ (— 4*t^li (jicS) a^AJ g*j iS'^M eJ^- iJlij Ljjjf 
.U^a. : J| jlajf _ IAa ijldj fj l^jlSjf Lyi ^p i^f U (Jj^n Uij . *S ji~\ 

, kAj^LaJI **^^*1! jjJoj# — <Jj>- 

lcr^* (_J (j\£Xjlj (jcdajij ^?jVl ^ SU * J Of iS ^A-| oJlA 

^J^OJl^lajf ) , (j LkjJ l Jj>-IjJ| ^Jl (J 5 Jj>-Ij a y> ^ ...di ^Jp OIjjJIj 

• <X\ fij 

SjjIj U> JUjj (juiaiSS Ja>- Jp Aoj^P lap ayb liASLfc d)f 1,-S 

. Ja>* jf aIj^i'^/I 

0*t) • (J>i ^ S a .<.« e^yb 

‘-Asdj jf JjkJl isjiaJ 1 - jf J>3! jJlji U> JU*i t ^Jal)L J. jdl yljjJl 

oVil 

j*1*j jCfi Culb JjJl A$Ji)l j»^Vl {y> Lj*U- d>»lla,v3.U aJlft ^JSj 

, . Lil jjJpl j dJLLUl , 




<H) JXJJI 
jVl olulwL>*V I 

^ ' J ■> 3 - ^y>ji\ JJ* = 'ti J 

#-lji^i V yi iap^ = iwJ ^ ^ 

U*j* 


^3 Lu jA> k *^- A ^d i£**^ <U*^jJlj Lflf 

L-J^^P 1^3 *AaLJwJ ^JnJ| ^j£jf A^vJ^LilI I 1^ (^®Vl 

.$H\ cj. fJ ^l 

L yi\ Ja>- ^Jp il)^£>-J 1^ t_Jji?-j Jlw ^\>Ua^>l Uf 

i 'j^-l j > «j jf JUJJI ij lijj ti — 'jiJlj tij-iJl (ju (J-aj 

L y l !^| L^f , , J jJaJ 1 o S -La L^^s 

J>\js y* ayta Oy*-r^ (jAj Vl <J jp- pi> Li^s t->jAJI jt djj-iJI 

. SjjljJ <ij\y> S^li (_$f ^y} y>}\ 

l^dp ^jl!I *■— -iL^adl of ij? y cu*l>“ I g*ia y^j 

t o^AliiSl iS’jJ-l ya Cj* l>- li| ^Jp 4>-jlL! OU-u'yi 

4^>- jj’UAJ t^fPjVl ^T.la.>.»i j^Jp is yb j-idl l^S^P ^*dSfj 

, «u*pj^|l o ^Sdl ya (_|L*jJl i. i.^alil fj L_Jaji]| y* JLwJl (J C-uli j*>*-> 

ilaJi j) (_$jU^Jl t_.,la. 2 . S I ya I Jb>- u .Jji i^_jU-dl *Ua 1I (j j*>*dl Id* ^-Sj-^J 

c»Jj tLJi^i JJi oli jl^dl (j df , (ijjU^dl <Udii L y>j^\ jy£- y\y>-\ 
yjyJ?\ i^>-j jf ^ ^JLJdl (j JU-dl 4^>-j (_5 ^m ' 

, yy^\ C . 4 . ^3 i l l (_5 



: a-^^JLS^l gJlrJl □ 

o>fl J U— aj J* ^jVt Oljji ^ Li^ 

Ls^jiil jj 1,-i jj^-S _£*Jl I A* t j53j , S_^SvJl ^Javu (J^ 

jj -(j^J^ Jj>- jj-Aj jl!I ^ (j^iJi d)fj tg-~A) d* 

<iy (j-o-iJl £jj>j J_p- jjo; l^tsj Jl j-^lij 

oli o>0> ^ l juJlji» tjvPjJj OH ®-J>lj , JJJij jlfJI IwJUj 0L~*u <.*%£ 

,J> apL>i ( Y t ) jj^> kiiiiU . <LpL* Y i SoJ»i a J-A j , . Lj j2j 

i>-ji Y"\ * Jl OOjlx?-l of Jju IgjJj iiail a jAliaJi L^S’_ j>- (J ijAj 

{j* O^SJ (_$ f uH’* J Sj^UaJl iS" aOA Jp lilouJj , 8 jjljJl ^y> 

jlsj iU^li dJJij tJjUl oU-ji iw— s?- jf olpLJl &- (jJjVl 
(J,l Ao-wiil) SjjloJl ^Lofj j*L~if jju <U>^A*J( ^A adAj t LlVs ij y*j» 

■ (^ ~j '•* * 

^0 = *Lx« j aJj>-lj Ad*Si SjjIoJI ^ °\0 = iOaj aj>-|j <pL«i 

. 8 Jjlojl £yt 

• (j-»_/5l (j- 4 jjplii 1 = ayldJl {jA eOi-lj <s^ji 
.<~aj JIjj t — ajJljJi l y> aJtp-|j AAJi 
. 8jJl jJl £y» iJlj \ ® = <UUj S JLs»-l_j ioC 

. “OOojJl <Ljli]| ^ = e_y»|jJl ^ aJb>-lj iJlj 

\ 0 

<>■ OijLw Jslij SOp < _ # 2 a ii-l JjiJl of IJJ> i^xlj 

• cii fc^" j ■* < oo , jVl ® _^3l 

0 

apLJI Oj5vi JjjIj (J ^ Y apLJI ffV* - i$f jdo^ <J 

iY*ji apUJIj (J AAji i 0 ^ Y j c t«j j (j 4iJo i*j ^Y 

K 

J Ij-Jv’ 00 J , 1 lH^' 5 ^-Lwi 


\\r 



J^JaJl J xt- Jp WI^Jl JaUiil ^ J £>. Oj£j SpUIj tiJjjjjJ 
j^Sv-C L« (J l ^uaJ ~ I i»U^Jl Si dUJUj , . 4ili 

^Ja^i (Jp I*Aa (J jJa 4^-ji 

1 4i_4jc^J,l djltL-Jl <uijp <J»\j (_^»xJl ^j*vJ i.,*u* j y\\j 

jlsCJl ^Jp J^-~J JiJi oJs^dl cjU^jilS - Sjl^Ij 3 % jjj <, i_j*^S| c-ij 

(b| <, 4 j^iij d^lpL*u il^-l ^P t d-*3^J ! A3 

• JjJ* Jsjja^. »JJ^ (jjj>-) 

^L***pj| c_-^***j cLUij ;d*3^Jl »-U>-^x] aJjI^ j>^ Jjli bl 

Ojr’- (Ji Ljjjf tJjij cJ %_ ji J| Ljjjf 4*i_> 

LpjUaAj LJUajI j J^jCUJj l ( _ # ix^)l IjjjjV SpLu viiJl^i 

t/O '■UJjV ApLvUj . <Lil!jj5wNl i^LJlj Lllilj UUIj 

J C c/ kv U jJl bjjjt SpLj ^ SA>-lj 4 pLv ,_yaiiSj 4 pLu 

djj^ SpL^j , LjLwiIj Uyj JUj_jJ|j l$L>Jbj ijjJjjk 

W'JJJ ^ yj LJk?j (J *UjcuJ,I tSJ^iJl 

4SCLJ.I (J Lof bjjjf 4 pLu j^jP oJ^-ij 4 pL*i AiJjj <■ Sjjj^uj 

Ljjjf 4 pLj ^ oU^lj SpLu jlJJLc l$*i SpLJl *Ljii 4 j,5jj**J| «Lj jj*JI 

,U^i\ 

: SJI yO-l >‘*yi □ 

4-jcJaJl oLJ~l £ 2 *: J »j~$ IjlSi" jlfJij JJUl IwJUxJ 6[ 

“j** J-* (J 4 -la^i jjJ SjX4 (j- J jLfJli . 4*sPjVl ^< 4a ■ ■» jJp 4jj-m2jJIj 

‘ u ^» t/ 4 .ijJ a_yi JJJU JbdLj c,^>wj 

SJ^uil 3^>UI J Ji (Daily Thermal Oscillation) hI^jj 4 j jjy 

(Annual Thermal 4 _j^_j^J| iujjj.i-l SLjcJI _j c-JL li} L^JUSjJ 

Jp yiVli 3*>Ul ij Uf .Oscillation) 

SjjIjJ. 1 «■!* (_$_y tSjj^Ji Sjjj^i-I 4 a—J| ^ _/i5\j jS\ ^jZ 

(wjLjUJI (_j/uu d)t Jia-il >-< w 0 4 u«m 4 



Ahif O^iil j il)f tJiaJl 10 a J- Ou . ; isLO-l Jp l ySl*Zj Ajj\y>c^ai\ 

L^a JjijtXj 4>jOJ /j-vaj jljOll 

t l^vjb ,_jp 0!jj-i aS" p»- <Uo®f <p-j ^Jp iSjAJ Of lOiCcj 

• Oljj-Ol 10 a ^Jp TjJau Ai _^*j jj- 4 AlOlOl «Lsl jlf^l Ujj^aj ^ 1^1 

(_$f L^Op A? OljjjJl ‘kf'jM of AjJX*j Ul*Pi c$f 0 >^j ji oVl 

jj£- 0 _jSO of J-a^il (j-o (j^sJj l OujVl J»jif AA« O0.il>- 

* 

fjpl j3 1 ( J**ai'Vl jj- 4 OlS" Ujj , JU-I «U*>j ^Jp lajA ^^50 ^ij j-tij AA Oi?ki!l 

t-f-li ^jp jVl (j^Oj OolS" (jS" co-aj Ai £l jOJJ «u*aJLi j^pxll «u*v*j of 

jpoJl of Lop^i lijjS , .c*jW1 J1A\ j^pO, 1 lJU> O^oJL l^LocO>j c*iJb>-l 

Jjisbil Of i_$jj lO|j iJaiA oUf-ji SAP J.jUj 0 IS ^^**031 

^ ** 

i— **'*>' j* J^Ull «aa Of tUajf 00 IjJOo 1_-jLv2J 
ci Oiji jja LiJ ;.k2i SAj-Ij 0>-jA uJaiJl OISO ^Ou jii 

IOaj C JyLiJl ^Jp (_jaj^p oljjl ^a collapjj ^Jsuu OV 4jl>*Jlj jJ! 

Ol_>Vl j'O-fO L- »f^ .a .l l olSla _a*j AA*i OJJaJj Ja>- ^_} ^a£A ^cJ&uJl 

<_P> J^l JP^Oll (j jl>»Jl • • op jsM OljJl OojA>- l j^s y jj 

l^v^jp aIJ ^J1 jjiaUil {jf* j>«-Jl ^-1 y ^Ailll |Aa ^Ujj t (j| ^jdO jP 

3! 

iw-~**o U AjIS <U*pjVt «y>3l J-^-0 jOli of UaJ (j-«J . (Jt jaO"! 

SAjAJ- 1 4lk0,l ij JU-I IAa (J 0OAa£ i| . o _^J0 a 31 (J <at& cols’ jA- 

ojill jOfo SjSOl ^jl>- J,| »-jA>- UjL. iaJaoil ^ jiljOiV (jJl 

. SAjUI 

j*+o\ Jp jJaOa OljjA jy 1 01 JjiJl j£x hj^.J 

* 

LIjApI Ijj Vj tiOU 3jju Of Oj V t ^LJaO Vl IJLa Jlj lili 1 Ja$ 


lj , j > Jap t i^jVi s>Ji Vc. >JJb ^ji jijli jtrV OloJi uiio^i 01 (t<\) 

t U^j! Ia jJai Jjia il^A4 

{J ^Ljl* (Dive) J oljUJl ^ 

. (f \\o .) ji \rv^ 



jtlp L^oJlSj ^jJl SJLS^/I i— alls-- (Aaj cUli oJ^L»- t j^jV I 

li| £JLi>- ^^ajj t £JL>- Iji jS tiLLi oJiaj .((^jSI! frljjs* # 

oj^l! (j\ J j-aS 1 jjS’Uf jJcj J jjjj jdl ((_a*c* UjI^ IxL-j 

i^Jajiil J ^uUj-l Of (Spitaler — ■ jil*Jl -lijj . 

JiLuj c-Jaill O^iv" (J b*J i— «-<i jjviJ'Jl (j (_iL-»iJl 

. JiLb l 

(»')(ol^l);ii-y.! □ 

4-^vfljVl a cZjIaJ ^5 La^samAj c~ol ^>" dUL^A 

Altaic (Baer Law) jjIj OjjU ajjjU uijjxll *-il j^dNl l«i* <dl ( fl< ) 

Jp olS'^J.I (ja i*-ljJb ^JJij f \ATV ftp Jn* «Poisson u)j— I^ j)) ^^JjAJl 

ji^jVl S^Sdl jtJa^ £- 5 *? ci ^.»laP lJIj>«j'VI Uaj « jd*** 

J IJu J>-Ju (Balistic) d>f 1^ ob^b *e>>*Jl ljIjLJIj 

, , I l)Ijj>* c^a^i j\^ uJl^yj'oLj twjLoj uijQill of il c^Jil SmLaJI ijU^Jl ujL**>* 

(Jl lfl> ^Lu jA j)a+Ji,) CJ^aJl <P j+m (jyiJ & j+~j ‘UJJaJ.lj jbl^Jb i^>*^ll £j>jlj-pJli dllJlSj 

Ljl^Vi ijjlj ^^Iiaj Ul t lJIj^^I |j> ^IjjJl <Jp ^>waJ 

Ljl^Ji <p ^Jl » j * t-V 3 ^* ot B ^»l ^>» jNI <ub J JUJl JSwJl Jp L^bS* 

<j {jjJdl OlSUH Jjjj-I i>*j^ ip ~ (j- - ObjaJ 

4jj|J jLli* j a] jjt V il ^s^LuJJ JjVl ols^Vl ot iW*ll oJA ^jA 

ip yj\ ^JlSLo jS> i >-j2j i) I ip jaA jA j»U>I j^OL-Jt, Jl Jj uil 

tolyf- £* ^dl aU iw^j>-j jVjiaJl Js^ v-*A**>- 

(3 j^* 4 'w.-w^Lij ip ( J , (jj ^^3.1 (hXA ®b^ jJSwij 

iil5(l>-l L*v5ip t jJ-oSiJ 1 JaJu^aJl jS" y»j ujLii-| Jai^iJl £ y> <j\j L# 1 

ij j>^JI oljUl (Jj , jrLl {jA LjjJI jf LLJl oUJaJlj jt jl^JL jt 

« * 4 * 

oljy ^A U*^p t ((tAi^* S^iS* )) tjLdJ jl) I ojaJI ^ ipj-^dl 

oliyaJl Jij . , ,jljJl ob 4 ^1 ^^jjLsAllI j\ 

t_ .si /3 j./i 1 1 (_)t t3 t Ama 0-XjiXuw o^Sdl ^ 

. bi5 iJ J-* \^ A/U*aJ> (^j-^^vJl 

(jL^ ad ^U bji lp^i«X4 (J^ 1 ^ *^bj^ i.«j!^>«j^)h j[ d-U^j 

O^S\j frill jt l5 ^ **** 7*-*-*/t-*3 AAa £ >.l I Oi-lJb frill (Jl^lil JJLmJ 4 4-sa) Li 

* 4 * ^ t * * 

ii-^aJl ,Jp \^ b-Jp \jJ Ua,i^ ^1* l 5 iL^all JUoAj^U Lji Ipji J-* 

• * ■ 4l ^> t.a yfl" I ^^fc*i-Jl 4,d,.^>)l ojA frill (JlSlXii ^ I 



t>* Oijj^i c^jVl Oljj^ ii^Vl c ^ r v>-tS' iiolji-1 L«JjmP I 

of lJ; j^I ^ c J a ,** i}j>tlA ^< — ' ^ T ^ Of 4Xa tjdj t(3jJtJl (J,| 

Ol^jf *Ai^ , i ^ i < \ Ojl ltf£ y>- (J^jVl 4 aI^*I L-il ^>* jLj l j I .j/3 i 

Ofj . ilj^duJJ J^v^Vl al^Nl jjJfr 4litd>A ol^l (0 a <L>jlj Of Oj— 
t J,L*O0l ajSUl v- , 4 i j ii^>dil ^_u^| (j\JT ^»*j Gji 0__j5o i— jl 

• UjO^T*^ i..., Av3 J jL**J 

V*Vl oli ojLS'j^-I j^S ^UaJ 0l*-O< ( _f4 a jVl ^cJa** of j*-f-*-* y>^j 
( cjOJl >— itA*Jl oIS'^lS' tlj|^Jt>«iJ <uoJL <u_Ji>J| 

°f^b oJJ oSj .^jVl 4>-Uwo jdi ( _ J k«j ^11 jl>«J! *Sj*£j 

y f (j 4 U<ajf Jj 4jjJ^I i?jivaJl 0 UOu N ( coljUJl 

cko OLi Jjjj V (j^jVl . . (j^jVl Oljji s^i (_gf *UjU-! ejJijl sJIa 

iJUdJ! ^OjjJl OHj iJUJtJl S^SsJi i_jiyaJ j Oj5^j N (AjjUdJl) SjOVl 
Oy o^L^^il J _^Vl jjipf tjUxJt Sjj lJLIxS'I JJ U> 61S - jjJI iij-iJl 
t j SOjL-JI ^-Ij^JI OjLS' li 01 jjOJI I Oa }/jli OUOSj . OtoJbMj jtjOiil jiUJl 
Or* (jJl C 0JI viUl ilj J* U-ljj yja+tj * I 

cujLs' 11 i~j!^>«jVI IJa V_jii dJUaSj . . L*-o Sjlj>-j iijlsj ^j---'-i oljUJl 
Oaj>J.I (j (Gulf Stream — jLj)_j 4ijy0,l SjULl <u^»«Ji oljLxJl 

c^ 1 4 jyd ^■> lA| JLssii J (j±j>jjjZ) jUj 

J^>-lj_^ jjp <J aJUl SjjIoJI Jju U (J| AuijJlj oU-1 ^1 4-jyJl 

(JUIjj tUajf jl>»Jl pie Jj t iaii j»-Jls Vl jji A jVfi jUVl “OLaj . 0ij ^Jl 
4_5i!aJI j-Aj^JI lJI ^>0! aj^oJI Lil yU-l J jL kS yi oJLa 0)0 

,i_ilj>oMl Ija ,*1,~1 ( j5o ji s^UUl jf 


□ □ □ 


nv 




tlr 8 ‘jor * 1 iju la tlaOJaJl OjJj-^ail '—i jf- 

I <• 1 ( aJ Iaxj N I ) ^ji^jVl d£j>- 

. l^fbj 

. AS'jib 1 &Sa ^jp «lJ^hJl ^tjlXiJi life ^yO jjC^AlJ 

\ AS J>" _ \ 

• 4o^ -i ( T i) ^1 ^*JI oli ^ysL^Jl jif <Jp !>\ia LJIj li| 

Sa^ pj 0 *j 1*jj vjJl aS^-I t(fY j*ij JiCiJl ^kjf) 

L?" 4 ofj t ajjI*^JI s^xJI ;_j (__^-<>-«bll Lij t dials' a^i 

-^ i ’-^ J J * (0*^ Ajjij J jjyilljjJl (_jif t3ji Oj^J SjSljJl oJlA 

4jI^- idxilj <dj 4^wwJ! l}jj~» aIiAj ^A (jiVl (_jp ijfjj aIiAj IjuL jf 

Wl Akuij (J Lip <dall «tJj ij^wJl i~JjjP ikiJ JiVl (Jp 

9* ** 

,^JaJ! JJP qjf laic jlfdl <— AyeaXXa JUP ^^voJtJl 

Jpl^lSLi (J Jiii Ajf*^; jf)(_^a-iJI iojj^aJb-aJ <l)f 

IB^IUJI j>UaJj obs J jlUJl J_j3jj ,£pOjil IwU J Ojilj (Jlyf gr\j (o\) 

ofj OUj a->«LlAf <aLLaJI ii^Vl |*-aj jibLl aL^jl OT i^L 

uiljih^lj al^X^I JaP Ja £JjJ I ijjlj J-< jOu COJ K^Ojj O ^ 1 jlbJl OliO^ 

, J>jj 

m 


li J»Vl = _a_» 
UHjU-Jl jjA = <j li 

ijjU-Jl Sjjlj = ^ ^ 

Ja>* jf 

“ iJiJ syijdi 

JjVl tills’ 

Alai4i> “ l_J 

. j^jlill. IJU ^ 



• !•!■* ci < 3 *^ cj ~ ^ 

Jjhl YY* iJj Y^ <J jw>* Sy|jJ| 

• l 5 <3*^ (J^* ‘'■bub “ ^ 

L^3~jl£)l {jt^* <J <3*^ J* ilali = ^ 

(<_ 5^ '* ’ a ^ C-J^4jNi) YS (J jW* = f f 

^ijUil Ija <j j^iVl ^***£j| «lLx 4 j — i 

£«^jlxi! IJa jiVl ^*^»iJl cjj^p <lajjj — ^ 


(ft) jSLiJl 


I f )& yA-*-* 4jj | j .y^*J ^^*> w ** ) j*-^ (j ls* J? j* 

^jiJl jU wLUAJj . ( ^ o-A. 1 1 J j>- ^Ijjij J^> 4 ^ ,<t r J (*Ji 

jl^JU JbJLj {.Jk^a j jf j*£j t (Jif c3> (j-'-*-*"^ (jjAJl 

* ^ 
ilaiJl j^i dlSJlSj . . a jvsl* jf I*Aa <J_jJ«J L*^j j * a& > jt AjJj J j^oj 

L^xi^oj L^pUJjI t-_dll<^ <_3 I jj-ff 

(jjj j^laJl JlXP aLJuVI Jia J^la ( —®^-' ; ’“f 1 (*-W “^*i (3 

. CU<mJI #<j-* UbJf <*iaL4l!l ^£ij , «H~J| J IjJ=> >-Ij 


4^>- 4*j^i elixijl (j ij 4,1 a ij i 0 1 las—^Ki jf 


\ Y • 





<• (Y* Y j»-ij J — SCjJl ) ' (^ J — S — 5i ^aJLs 

.( — (u*&}\ ^l^i! yp x-loO! jl^vJ! cJylx 


Jb^iJl a ^>- y" Jjjyldl daij Oj^Oi i. a..|iall J Lxfj 

jJi)j t *LoJl <j jLfdl cl^ 1 t — a ; * , ' a ^ ^ J ^ i (J p i) jj-x yiJ I 

^jjjjJi (JjA> 4i*Jl <Jljis jlpJl s<Ai I j ^yvajjJl C->*^/lA-l (j\jo of 

Jjilc* 


|»jj aOmJI (J Oj^j I* (i — 1 ii k-j) y^yAil IJLfc 

jlfJl <oj j (wJjjJ^-l yx > — j! jXj'yi -Lit Jjj j-*Ji AJail k_Jjl2j ij i (_$j^jJl 

, <U-wJ I f ^*EJ jit) i I w\A 

k_j'!)iii'yi j»jj <c*ji (j iij-So i — « J j — isf i_/xj^-fi of ifS - 

cs^id cij • *-**“ff J jlr (Jj-f’f jA^jLdt I0-* ci jlfdl ^va * > t yL-s^iil 

k-Ayil OjL^x ‘■(^^(T) ^ 0 ^]' 4 (cf*^b 

ir^ (^J tiy) ixxj— *>xil l f£j>- J (j-wo-iJl Lfo— ly JjJl SyljJl 
• ^-U fj jl^Jlj JJJl ^jLoJ iyU^Jl s^ 3 l 


'. 4 *xjy*>>A,\ j>" _ ^ 

Ixlc j^JaJl iEp ^j-v-o J -i I ^JyX <JulS' 4JOu s»Lx Jmj Lxy Lop bj 

t p\ c —JI xi’ (J xdaii <k**ilyj 10 a lop U b[ , . iyU^Jl sy>3l 
4 j_jL-«J| iyS3l yljJ yx ^ bp ey‘b LjOx LLi yiJOw« Jaixj JaUjJl aJL* 
J50iJl _^Aif) 4 ( cr ^iJ| dlii oyb)jf (Ecliptic _i_jj^S0 1 syb) LA JUj 

• (YT <*ij 


N V N 



<W) fij 

XjjLwJi *Jt)l aj^aQxI! ^.vo^ t Jt *£j>« 


t * 

AjJ L ^-wJ 1 A I ^ fl^jit-lJ! fitaLfc 

.rn *s> ,is^ji M .rrr./rv'iUjji 






Jls (1 ) jf wbu l-AaJ pbia-li lo® 1 4(3 t a) JbkiicJlj 

d**-L*i dJ)j J £• Jda^i 6 JJ ^dv-4 d^fcX*-s^ 

tj* JLiJ 9 ” ^ ^ <j OJj j^i ( i ) 4aiJlj , (°YV j YV) U>jjj jf 

OjjLS' Y ^ J L$J| J^aJ JjJl (i)<daiJl lot ( ( Jy^aJI ud'Dbij'lJl) Jail 

. k-J^toVl) “dojli J^yfl JjVl 

J^AiJl Ji>f) . d Jaililj id JaibJl ^u^JllJl J^4 AJLj db^i cLULaj 
of (jf 4 (j5jl***Jl Ja>- jj^w 5 Iffs® (_j-^»-^>Jl d j&J <• (Y 1 *Jj 

Jlj^vlj 1 1 (JIajj jy*~ o^^-Ssj LgJc*uif 

. (j-^jL 0 ) jlil* V \ (J ((^$*^^1 JI^ipMI))j iJj-ljf YV J (t I 

((oljl^llj) Jliv3 j j> •> (j ^ , zla d ' . J L l)IjX olJiUi^UJls^SUJ Usl>* L«f 

of Oxj ^*Xj c ■&S~ (J (Oljji) J y£- Jail jLdu I^V 

ill *°«rb jj csf ‘ J (^jVl IA JUjj) ( :> ) Jail J,} 

d*j Jli diliSj t^jU^Jl aIjX^VI Ja>- J ji L^j> UUjjI Jit J»Uj 

JsliJ JI i«rlj jjJj l^ts - jdJ ((^yL^aJ-l U. JUjj) ( i) ikaj J| dJj jf 

f-Jd*Vl -k>- d-^ IfC* L^AUiJl Jit 

<d^ d£ (i>“^ jl-LaJij 4 dLk^Jl jikla ( J ) (j- 4 j£ (^dJi jld^JJ (Jlibj 
d^ p>dJl £y> <J»J JU-J Jlk^Jlj . (i-J-l jid-o <■ ( i ) aJoSj 

■ ( ^ ) td^J ( ^ ) id* Lr^ J^i ^j.^. o - stJ I i_i^Ls<aj lilts' idi*iJ 

bj-^- OljjJ (if _ Ajy-UaJl is J~ 

•(Yo j<ij JSCjJl Jilt) ,J > -'y J^ai ^ Vd^f t-iixii 


. J a 43 oLUai^a.^ jlxS^p" La* 4 j^ 1 vJIj iS* j>~ l)| 

jjj "V ,_^jVl jjs y> Lc| i_d'ljSJ| ililjja ^ i£jj |^Ul dl» 4Sj-*J-l oyL Jji 

Aj|j oUMl J ,j~*dJl Jy-j l^dJ J P ^jVl Oijji d* ttf 5 " J-l . idiliJl 

J b-d 21 (*•* Y* (SjLd ( _ r ^dJ| J_p- ^ijVl JUlii Otj .dd-^' Ji V'd*^ i>* 

Ja>- JoU Old>> i*j~> & ijM (^*) J tiAUl J ^ \ * A* • * J iiJUJl 

• Jd * 1 


\YT 




(X°) J 5 ^ 1 

J^>« *£j>- 

JjoI ! jAllkJI ^wjJI 

J 5 ^ 1 4 J* ^ 


; J y4 aAl! _ jlftllj t— i^ass-t D 

dJ ^*jLwmI pIoU^^H bjj\$ ^P* '■ — 1 o^-i ■ ^ ^1 

Sr » 

JJJI J jis> i»it>lx>-l «wwj yjJ-\ <J y 1 JJ.I Idfi . (jAll oJ^ jsSliJ 

(J Uj Jij . « ^3\ ^ Jan i (Jj’ J j -va-dH <j-Li 0^*-“ j-*j t 


,Jp Ujs <*-it <cp Liij Ajjlfc»Ji tljixiN! 5 jib <Jp ojib ul (°f) 

jjp- (Jp JjPjaP ( J*MI-Jjl iiuit tl)_j£i lijvll-AipVi (^ib* j d-^jVl »_j£H JJ^ 
jj~«Jjl «jLi| < — itAsad-l i — ^~j **-it Jp jo* 5, Jj* Atj . (jAjVl 

<J|^L> jl^dlj ,_(-JJ I 0 J 0 (JblLj (jJl-ixp'i/l Ijp b iO^JI Jl_ji» jAj'ill 

(J aAp LiJj i— i^b>*l of 1 , LAjI 1*Ap b b^ajf 

t 4 JLJ djbf ojl^A O^^j *Jb t^AJl 1 ... a ■ / * . i li t tj^o^ 1 

jj Jul jA j Jb fj AJl 1—isilJl bt , (ljLv=») I jb- dbaJ J*P J {jA '_~*oSl ! » 

{jA *->1 >*" V*"^ ‘ AliwJ ^ _^f 6i j*Jj dU ^ j*a»f ooV’ A_)Sb> 

t» # 

tJjjZ JSfA <l)t bc_j . (AiA) bjtj *La» £w»jj Wb-^ ^jfi Ji ‘‘Ailj hy#*. 

= 5fp JjMl 1 . i./a lii (Jp t^j^b -u—JL 




jf Lbjf li|j , iiiyjsll i~oJL ooLij (V't) JSCUl 

^Jp i_i yCj jf (Jp J-jll li-A ^cj I xj Oyu 

l— ^JsS* ftLjjf ( j-w-4wbJ I <*oif L^-. ‘UvsjVl 0 jS3\ Qp jdl ijLSjl 
, j 1^ 6j I I L^*lp ^J I I J j>~ 4*J LaXj 'V I 

I SjJb (3 'J* JJ.I (Jp Jiil^ 4 aJj>- JJwU (5wUi JJ>*ll ^1 

a_lJI pbjf J: ^jVl ffU; (°*n j 'f^J'oi ) Lf>w £yaJ 

tj>\s of cilo^j 4 (VV j ft) (j^iSwJl ofj , J,|[ <u*oJLj ^L/»jVl 

if <oAj^ Ja i_4yai)l Jyxii jdl ayloJl (_£? oaLp>^I 

Jj • (JjV xr>j (jli? Y^) JJI-UpNI J (juiapJl jjji ji t jviiill t-jL/OJi 

Z£j^-\ j^dJJ a y JsLsj fp^J jjCj (jv^jbdl ^jjOA 

• 5Jlo>*Jl 

oJ^i J^Uj od* ^UaJl J liJb" giay -f 3 ^ Ojfi dUJtSj 
<yj . ( jp jVl ^ f ay JaldJ (J J-iJl NiLiw jLpJl £t -ypu* .jjiLI '^pyi 

. (((^d o^"l (JIkAip'V Id «u^wJ oLlj Ua 

‘(Vjd) ^'o-Lr-^J Or^f) <Jj^ dJj^LS’ Y^ J ovy&yi Jj 

Jas- JU_Jj YV t°n tfj * Jl SjiloJ a— br Sf-UpVl ojjli ^ya j 
I OjJjoJIj iJlwJl 4.. tanl | S^JloJl \^> ,<>jji>~j 

JS^Ji 

u* j $ f®10 ^ C S3 ^ *■ ^ ^ ^ ^ ^|p V— 3 j *.w <J 1 o^j 1 13 ■ j 

JUjj ^iJUwjJl 4«>l aal | o_y!oJl JUJ; JajIjJI 4 a la. ‘..I I JaUj Of t(Y , ^) 

pj J jjdJl Oj»LiJ ^tAlaJi J ^yiO ((UUJJlAJaAll idkJ.I» U 

.(JjVl 6jiLS' Yl) J (^f cSo^l 


a it 

>="^1 1 — ayaOl bj£j (J-— ij( (_j*yOL* !jJl^c}\ Jj-f dj£j Srt>j . 

(JULj SjSGl j (_yJl ( _)~S' l*j Liij Id* 

J i if iY i\ ^LOjVl jkJt) jV^b J*Ul ot>bPl t^JiUl Jjyull 

.(n ^ 

\Yo 



(n> pi, jsCwJi 

J^vaiJl jlfdlj JJJI ui>bJ-l JJaI 


AjtiljJl AilajJ,! isldj i Alb iJjfc { jAi ( j-*5C*Jl t _^ , j 

tjjJi jJ (iujJirM ijJaiJl <ula,dl U> Jlijj) AgJaAl l oyljJl <w->j^p- 

,jciial<jj jj-^SvnJl yi^Sj . a1«LSo ^»jJI l.i*> a-X« ^^Uai! (j J s^-JJ 

AiJkdl {_£ jj N iJUo- , (<lJjj) bl^J Y N (J c£^ (j 

ioj^Ll AjJaiJl idJadl ^ tjjJl J bji JJsu Jj tj>^UaJI SJL-iJl 4-JaiII 

(Jp aAjU. 1 oyb (1)1 LsAjf gXXl^jj t <LpL*» Yt JJ ij 

jlpJl Jjlp -^Jj JJJi J-*-£ \syas- 

jj^aiUx j jlfJl d j-Ipj iwJ^AaiNI (J JU-iil ( - j *vadi jbCo JS^ (j 

J-aj Uj-1*-* £twaj (Jip- JUJJI i^Jaujil jp-u -lap- ,j r 4 b li| 

.(rv t n (tij JSliJl >it) .iJaaJl S/ljJ! 

.ibjj jL^JLs t^jbJl lijfc (J 0_^J _y>Vli iJiJ^T^ * • . .. J bf 

AjJU ^-yaJ ,Jjp- t (jj jjJb (-. Jail l *ijX~uNl iap~ jjP IJS' J_Jp 








(W) ftj 

(J* jy 1 J~* i-i^ss"l uj*I ^ 

oJ^ liAAj S^Jli S jJ^»4 ^-ti 

(JjVlAli L. w >J jUliJ (* J*j!- \j& U) jcla^ ^ JjUI 


L«jt (VM-' ; W lai]i v'^' c^j) # vij'YT ^jxJi ijib ^ ijUifri 

• oij ~*5 

(j^*-J J^l A>iuj>c^iaJl ^UjVl (Jllll (JjwbM jJj 

; ((jl^JJl o^SlSl i . ^yu^aJI (J 

WV 



c»A" 

♦* * 

a2Jo 

H 

■ — o^axil 
apL- 

JU-iJl 

XSjj 

L-iyaXll 

apL- 

iJa^< S/ ,JL " 


»— 


Y i 

aJi^ 1 Sjfl-AJl 

'iY 

V 
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\ 

n 

°® * iA/*-" ^ x> “ 

■A 

<\ 

'oYj 


°t * AA' 

'i 


'«nj 


T* AA^ 

iA 

\* 

Y j 


°Y * 




^ Y 

aIjX^MI Ja>- 


* 

jlfOl XU £e^wali t JjUJI J5wJ| ^ UjJ I jiA j^jjsuj t L yL* t <aJl u-j!>UjNI 

^a*^x] I JJ ^jjj} *3 ^** I L-A*/3LliJ £v, ++s3 > l (j^ Lo-*iJ I k— jfl^ajJJ OJL^ ^1 JJUI $Jj>j 

aJUxJI Js-I ja <J 1 j£ dy^k^b d>i"'^* £: '^" Cjxj • (j-“^-*-^ 

JIoxpNIj A> ! JUxpNI Cm JA ^ J>f lya jl^l JA 

JiJwXP^I (ju j^Vlj Sj^Jl i — fl- s < a .) 

L Qj*& j I^ aJ I 0 f Lc^ . , ^ l ^ ..J^ j i ^ „a ,. / a, '] I (_£ i tm ^i ^ J ^ 

J^ uy.j Jj *Aa3 l iju Ai!>UJI cj^j Sjxj JAj “A" ^tU*J 

JpUj ^jA" j-* jddi ( j ^ a .d]i» ,*ijiwj'yi ^Ja-^ jp *— a^scii »_yii 

•JiA" JA J^ J* AJ' JvaiJSj i JA" jA cA* A-A 
Ja?“ clr" U-^” A ‘cib*A O^J*^ ^Ji jAb JJJl uy J_Ab 

1<A b ' ^A O* “ji^ 4 *brf J j - ^m lU tLUiij t> l a i . i l j>»J 

. ^-JaaJl j>*j lij^b Ja>- IjJaXjI 

y t L j » *i J^* A^v^f Lp* l a a *«• i { j * J I aj^I jJJj 1 1 *_\a 

IwXA ^LvAjI (J JUIij c AdJlXiJ,! J j*/ia\ I [J l^Lif jl Jji« {J I A i ^jl 


\YA 


jxLy ? jj Ao'-Uai'j/I A*>- Lwo (_JJ ^xia^jl 

, liij>- j>- frbjf ^>>0. jJ I i<uif (J| Ajm^jS/I SjSnJI ^ ci>^ WjJ^ 1 



(rA) fij JXJI 

(jA*jVl I AA*il ^>*Ls^L[I |H* J 

(,ji) A*^tVl d)T IpU ^sAu^tU jaLI *»-LJJ tj jti 



(n> fij j5C^i 

(_»J1 fj !j>i>jVl (Jp ^..<.> ? Ji Ait»Sit 


'\ 










( ^ ' ) I** J I 

j+l J A*df jd! iiU.1 i_it^l 

' ' J * ' C *~“'* 1 j JiVl J a>- £. L^jwU ^| UjjJl Ji^ 


4j^Uil ^JliVl p 

“U^Ls CjUUaj J,| ^L*£Jl S j£j J jJb Ajj^ 

Jd^" (Js^ (J>^bj Ojjij i_i^*5CJl SjJb LPajuj 4 <Sj^ 

ol* OiJ 3jdJ~l b_^ If* id>J jd! iijJaJl tjij^ibl SjJb J* ^jVl 

^ die L^j -vu-i °Yrj'rv <r JisVi 

-’J* J W* J^d 1^ j4^Ij ‘-i^b>-l l$J Jjjj tijljJ,! ilkdl ; _j 

jlijf) 4 jbddl*il ij bab' . l I die lf*^d»-j Ajjldll <t Sla'U adA Jlw (jj ,Sjljjb| 
OiiJdi*ii OiXAkil (juU J J 4u;iJaiJl uyjSIdJl ,_£>• c (i > *ij jSCdJl 

ij^d ^ >— IdA jjSbij 4 1 j-d? jlfdlj J-dJl dj-Sb 

. AdJl yi ld>- IjyS CdNwLe] £*3^ Sjl^>- OU idJJdJj 4 A&L 0 Y 1 

ayldJl ^yij ^UdJl ^_JajiJ| ^>«j iJUdiJl A*Jai)l oyldJl ^yi lijtb L> bjj 

AdJalaj A*f la^ Adiali idJJllA llfj 4 i_JaiJ| y>*j AujlJ-.( A..U 5 i | 

£^d (Jt4^ I Jd ^ 5 ^ ^ l *-d- ) d l A**^jV I o_^5vJ I ijjf L<^ _j 4 Au A*JlaJ 

■d4"^ A1 ^ JljJa ApU*« Yi 

\r- 


(*') 

iwiL-Vl l>^kjL| 

S^£j| ^1 Xm 

'.frl^iwi'^l SjJb fjfi ijl b J-l SjiljJwLl jU^I □ 

VLM"' tJ jial) j*J (j-oj j^* 2 j J^ *-^ ^ U^i 

? ** 

<L)j£j i*vijVf «^S3l oli (.UJjO JJ.I IJUk Old jii ,jJoJ| 11 a 4 ^-bJl 

(^j L x ij c(tY jdui jiajf) (jjidip s yi ti Laji 

jj^UVlj ^yft 1 aj(j>- Jdf <L5[yU*Nl ^jdloVi £%y*<ajj i}j*aji}\ ^JjOjj 

\0 jlJ^i L y>jV I £*Jxc* (J-P SLjsl-i j*j>-ljiij 4 UU- ^yft If i^f 4]j£*ll 

^ ♦i a i t j^dUVl (j Sjl^ll jjAsbj i w«j *|yo*'yi J x>- j>J> °Y * jf 

** 

jj^j jjlbil islft *-bl of \ e S’ . LJU- jA Ijf «jl j>- J_»f iJo_i»il jllll i_L,o 

t — a 1 1 ojlj>- of dH c eoloJi ^ja a^ud a y4^? LJL>- jA Ijf lijj Jjf 

(JoO^ ^jJlj ilOl*i,l ojljl! ^ iJOX»ll JjUll COll ajjj^o yS\ 

^ d^ c^*dUl _^Vl , I jOOj (J|j£p*yi old \^i 

(ju i— ^^Aif (J| J -*aj JiLsxJ *Jb jjj- ilj i_»j*d3l 

IfSli ia>- <uJaOi (J Lb>- Jj^ajsJl jjIjUI OJXa- ^lajj c jLjJIj JJUl 



U\ 



(IT) fSj JS^JI 



m 








Iji jA oi ^£> Ji oJa.—j d) j£> jf ^j^oi.1 ^yj 

. AbjVl lJ^ 9 " (Jj^ SjJLI^I jj ./ 3.«J i C~~~J tOy»»^Jl 


; J j.^fl.ii I «ju i_stAi>-l <J*J^ □ 

of C^^a^-vvJI ^j£* »A*J lJ^" 

AXiLJb*’ (j yVl <Jj?~ jljil i?l2j Ail? (_j jLwwl« JLxj ^p 

* > * 

. «Lml jjU Ja^jJl JxJl nUaC^ (_£ y>- Lc|j t tAUAS" 

ck A/ 1 ^* 5 (j**-*-*Jl (Jy d>Uxj| jJ yijVl <Uyy (5JUI (_j>vdi dj 

‘ d^U i j*- 5 dj~U Y^A _/yjSdl 0 jj^ J (Lyaitj bdaJ) U»JL1 aI 

^Ujfj <. ^LL*Vl IAa ^jS ! jfi- wb-f JxrfXj tyjVl jl-u jf (_^jVl (JLlli 

*'^ J til Jvu lfXj>- (j-vwJl y Qj£j U yjjif yi jVl £L^aj aJUx! Vl aS yL| 

dj& y^iJl y wbjfj (Perihely) y^^ai-l jf yJjUl aJoa) li Jli 
^Ujf Hjma yj , (Aphely) gjVl jf y f_^! y y jVl l^i 

(jjj i_£dJl AaA-U tjjcdaadJl (julA <U«jJl) 

^UAjf yj /° t) { yuyaA-lj ^-jVl (jdajti J*aj ^JJl JaiM Jp jJab ^ 

jj-af ^yXi JjLJI J£jJl fj yiaj \^ uyJlJlp'yi jdaJLij (ju^laj'Vl ^gkij 

. (tY'jdij jSdiJl jiajf) ,i«U 


c* Cr 1 ^- <Sh^~b £jVl ^Wb Ok J*i t^JJl ^LUtjU jysai j_pJl| 01 (0() 

•ki>' M 1 &U ?ylj OuH^’Vl 


^rr 




(iT) fij JSCiJl 
U. ubbfcl 


(00) : (^L£J jWl 0 jjlll! <w^>-) U jb J uikiS J jvull Oi — Vjf 

* 

, “Ujii o \ j 4pLo Y ' j L«_^j ^ Y 

, 4jLii ^ T J ApL*< \ i J UjJ ^jlw C-jLyStjlj 

* 

, Y'flj oIpL* Aj L«jj A^ i— ij^i-ij 

» 

, Aij*i Yj Ujj A^ (_£jL»j aIxJlJIj 

jlui! (j-oj <U*^jVl o_^L!l j _yis^j (J Jj^aiil ^ Ja>-^jj 

jJUJjl i—ivaJi (J ^ A“\ j Ua ^jJlj ujLyaJl SX» of ; cS ^Jl1a s )/I 

^Aa SAj J IJa J,f Livif lili i. JvaJl J Ujj WA J 

d)f Lifj 4-Uv=>jVl ^yivaj c£J j>*J!j <j QvUaiil 

^Sjjj UM J- 0 ^ -lasl-! l^wj; ,^!l Ok-LJ.1 01» _A~SJ tji^l jjjUJl (A*) 

O^i ijj . 0 IAa -i i5All O - *./^ f *r“ "“^ 

j£ j* Oii Jail-! ^l! {j* "UjjVt olpUaill jt ol?-l—J.I 

^Uai j0 ^jjJ! jAJai (*J 1 . A s-,d l! ^Ua. j U^f 4(1!* j*jj jkjf) 4 ,j-*AJI j$yj 

, *.llAjl jAJai yt olc-Uaiil y^o\ j 


m 




4 4 Avail 1 jj** J !■ & ■•■*•* , (^f-a-sw-H 4 .. „ d ) , ia ,<, l l 

i_jLsaJI alib U LjJaJ tj* IaIaIi; JjJl aji j^~\ Ofj 

>cr ^lJi lj\j>- ,j-« ( s 4>'4'I 

,Jj t— < jit *liOJlj O^S j< 0 jVl Ot L<ajf 

4 J y&Jl \ I J^aif la* tjj.y3.dj I j^dOA il)f 4 J <UdJ (j lfO» 

(J ^ 4 t d * /? * H aijlJI 4 j-sdJl O^i^Ljsjj 

4**yJ (^f OaLJo dJJ&I^Jl aJLJ-I 4 J 0 • J^sP -L»-*J| jf j^d 4—ft l ^!i> w 'l 

0^3 4 oJb»l jJ! <C-*Jl (J Lg.» fl.^g.i (J b^iaj IaIaIxj ^J^!l ajl^J -1 

j$5f i_ ^j^ajVl jlJla (Jp (jJlwUipNij JaldJ Ofj , ijLssla 

4 - 3 _^*J iijjli-| IdA^ 4 ftfyU/j'yi Ja>- 4 — jjA 

JjUj j»Judl IJLaj . (Presession des Equinoxes) . ( 0 '' ) ( ( jJlJU* > iJl a^La)-; 

IfajijJ J&o jJiwUpNi J»UJ (l)f (^f , £s*J! J "0 * 

JaldJ JUlil LiwJJ .jiai! IjlA j^Jp '-— d!f (Y*\) 

J-SOiJl >jf) .s^iCl l ^ 34 i>i; cSjjj- 9 ^ Ojl jx!l Jt>fs>-! 4(0 JIwUpVI 

•(it 

?> « 

jlol! <Jpj-£ < — jAj 4 Uajf jsJll! is & j& j>-\ j * aiP liilUAj 
jj_>*iij _/-£3l j_p*i! J J ^ 9 (ju tft t(gtLiAVl) L yJ>j^\ 

Cj* l t j J (Jaii) Ofi 4*yjJl oOA . ^tJuiAOif 

4w<ol J V ' *4 s 2 d I £jA Lv2jf ^* T .~ I 

^s^f JaLiU j^J - 4 4— J>is 5“ S i/ . .|rt^ 4 I 


oli 4iUi ili^ia3l Vr* 4_-^ f>A5j j\ oJla^'b/l "cjSL> (o*;) 

, iiip jsp aljf jjp Jlj V fjjjl IJL* J^. ij 
* * \ 

5 -^ ^ <u -^ jy v^yJi Jyjj 

L)fj .<>-ji 0 YY' J^Uj 4^tj Ajjlj kJl^sj UiliJj ^jy 2, (Y*^) 

•^l^*f JH&J jIJk Jc Jj-Alll £\y J^j£ JbJLj OvJlJlP^I IjSL* j jjt- 
■ V-^ 1 a* (^ib J ) 4 _jIxS' ^Ij) 



(it) fij JSOOI 

uJl^l s/u. c yJl 


J f\J*i 1 I^JLp juipI oli>Jl ,>• oLiJ La yj . lJ>- " a jt£ 
(_£jJl jyLJ L$3i I Jjhj t)f lojfl* li^j .h JyjM ix»jVl JJ-*-> 

(_gwUlj L^jVl ,_yjV I 

j csUil oLtjboNi yUiu" Jon of Jy*i,l yi u ^ 1 

J0L>-1 — i—t yOx j I o_yb J~« J oO^-i) t4^y jj ^)y)' J 

br (.((OJIoipNI 1>UJ uy. V*^' 


\n 



jVl * LaAjij (_£jJl ^ w.o-J^J I ^luiNl (_J lyaA> 
(ju (3Uaji *ui j^Jaj ^jVl fjfi Cj yi ol>- 6ji(®**)J 

4 ( _p< :, .jVl ^^wo-jJl ^L*^ai*VI (JLnALAj ■i.Ap - ^jjl ^*tj j I I 

(_!■*' l^-ii jjJl t ^1 i ^CJ j! jlll (J rUJ 

. . jyJjVl 

<Ua^JjVI <>^5aJI iuulji ^ ‘Uiljii-I SJjU)I Ob~J ^jASo objJixJl ojlAj 

• L$^ j>-j LfLSlJij 

Aj^JaJl oLJ-l jfiX&A (**^T J* tioIjiLl ^ Oj^ j lilSU^J 

P 

• OIaM {J LojJ aUU d j£i jf <w»J“ tij^<aj*Jlj 









j <U~jJl) ^rla .u <C^dVl jjis*-d 

^dt^j Jslii £-*[_}■* Ifd AmwuJLj tj^*J AjjSl oLo|jj>-t>U {jiJJ^ dl^l 

^(oV)^^j| J^^jL fj__^ nljX^N/l Ja>- jLxpI ^l^Ldl <jjj\ Jij 1( _y?jVl 
Lq^iAj^I Aa^pj^JI a^^Jl JUjJI (jya^aJl ^Ljpb 

, ZsjjX>- ^jp j& A>-ji ^1 tjijl *u)l^*i Qp j£- 4»-j.5 (_i[ 

« , 

jp *Avj j* Cf* J* ti^ J jiaJl ® _>jta i_jLpj jLxpI (J^ 1 W»ji ^l(J->di jjiJl \ C S’ 

jLxpIj tJjJaJl _ylj-i jf (Jjiail Jsjiaii- f JL^ t tju.la.li.il ^ j£ jdlj b^S-Lil j 

, ^ ^APjSi (J ^ia Ja jla*>- (_} 4AiljJl a^jli *■ ® y3J (jut»ij!j 4£il 

. ij jp J IjJa iajja>- i_ J_^P i*iljJl ayb <■ i.pi jjuLiJij <&il jLpIj 

. Lj jij ijy d^a jlUl 4jlp (^T' (^dJl (_J»ij4j' s i/ 1 jA lApj 

da>- Jb Jt5L>- 4^*jJlj 4lad t £5^0 

r LijJc? 4>-j£j 4la4,*ll OiAA ^£* 4>-j,S (J^ls* 


J5Li <JJ bUx^l iJJJij ^j*JI p* o*j*^ f«u* Jx>- JU£| ^ Jjt ( 6 V) 

t OjwXipi- {(<Uwl/tll)) £j^lj , pljlu/^ i oyb ^rja«J A^ullL Ifoi *^ai jbLj J (^Jj5v!l 

, OjjLI (c o ^ i-OJ i rt^>'*jc«)) dr* dj^' j 

* * l 

S^jIJUI <■ A,‘/a\ j* S[ liys- ^°\A*) -lap- jA (°\A % ) ia>- l)I Jsu>-tAj (°A) 

, Jai- 4*«w<»dd! 


\X\ 



^ aL -* & A>-ji ^vi _ \ 

jlvil# jA diljjJl Ah ^y>j^ Ojj oAi« (J kOjJLI>- ^jjl )) tjjAt 

]ai-\ jdl SjjijJ I jIA2a (^f . . (Aik Ua Jit Jp ( — Jaii! £jIa>. j\ 

£» j ; f AiaiJl iJLUj jlSC) .(Jif iwJaiSl iklJl dill ^ u^aIJJI 

. iiiidl iii)u (J 

, I yS~ p\ j JLxJ l Aj£ ij ( J; *la l il aL^uj Jljj N Aj^iauJl o.Aaj 


jdl ,jp^ (■^ 3 ) : oLTill 

• = (J-" J* k ‘JjjljJl jt ( (_/*• jl ALo (^f l ( 1 0 j*-9j (J^wJl jkif) 

(jSkJj c (ij-“ 4 !_r“) t* (f ^) (jkj^ <j^ 

Uj t ( k ) 5k&Jl j <Lk jVl a ^Uli i ( (_i ; <_i ) (_Sjlwil ikiJl jit 

(J ^<OjL*^Jl OlJi (jAjJxdJl k>- (_JJ3£ i«lAj>- (_£jl*-**Ji c ~kaJ I c)t 



(to) 

^yjl SarjA ^-Ui 


( ^$lr ci-. krill (J| k ikij ^J4 twj-vA i aJ| ( Y (jk) JaiLU t ^°''- ) 4jl ( i*>Ul 


*>*j (ij UJ l <wJauJl £-5 y* {j* l*A>> ^Ji tj 

5s<J ojL^I iAL*Jl k, A * a jj (juujtj C-wJ jl-U* ^^jVl ^-JaAll 




* 

. (jkjVi U¥. ( t3 t c3 ) -ksk ojLze-l 

OlliU- IXdSj ^*>LkVl ki k Y i3 t(_r“ f : uftj'jN ^ 


', 4jt*5A 4ifiLMi\ Ji ( jk j*i\ <^>> ji jjAji _ ^ 

t 

^Ijap'hll ^jj (J ULc _^JaJl <pLk U ik&J ^ jaJI ^IJ {J>£ 

UlA ^yt ^jiOj . CUSjif iJu* (J ^jVi £ Tj * /ll S[ 

kft) (3 uk^ff k a i 00*3^1 IAa ^ ^wvJull 4^>jf of O^L«jdl 

. 41^0^1 oJlA ^jpjfS 4jjI_^ l— 4&J* j^ 4 *■ j_ yy!tl l I — A yak I 

oJlA ( jA AjjljJl oO-A 4^_J ^jk f“* ^kjt) j& A>-jS> 4Jja 1 0>i| 

^Li f-l \j>-\ l^j (^ll soil j^aij j^Lall Ik* kuk 4 jjjw» fub^kJl 
.^Jl |*U ^ J bfrJ f>U J4^f JjVl tku'yf 


f^eu* {jA Aia^i iS^\ Is?^ jAi — T 

JjJlijlJij Cjk-jjJfj ^jLO ^jkjVl £rJa~j ( y* Lo 4kjaj J jk <k~ji 0| 

j j ja iju jjJl ‘UOijJl ^jljillj JpUijJlj CjLc-LJI iJLf- frtjb- t(jljlSlj 

JjkJl SjJlj (J 4 J jjA 4,1a 3*11 (kill J jk Syli j 4jli 


?cia^» JaldiJI (jjJj 4kj 41*0 |^j| jLspI 4jljA^Ul ss 

>w , 

, I^Lj ^ 5j jl^U Up^Jopk 

p>^Jl ,y j«->vi ^Li C A $ U*j*^ ^’-> i '- r l '-~>' j^i) (1 * ) 

,_jit jji Ujj >-lJJi 03 _j5vj of ^f) 0 o^ja OlSfil Oiii J_^lo S^JIi ^ 

Ji»u|JI is^-t tit jLi-l ojjk (j yJ! k-jLwi' i^^iJ (^ (J_^J M OlSfll Oifi 
Jji> Jail) j£ ij (jiV! liji !*1 a ^UjjM i_isiu (^f) 

, ((0153.1 OUi 



\ 0 _> jJmJ! \jjt> uJ i(i^ f ) ^ 

^y>ji\ £tia~*i tj* c ( b ) <daiJ iij-iJl JjiaJl A>-jJ (j^*j <L)t Uijl jJj 

^ 0 ) a J>1 <y> jj-^j t$if y~ (J ,j^ 'jSH d)f txili 

0 ^jlt-tii ^jA AjL J ta ) a l^f |^S . 6*A>-ijJl apC*J 1 ^ o^jl^xJl 

tiiiAJj SJl>-lj lu^*j ‘LjU J yyd I iuU ^ a jj-Wj 5-b-lj V-'O 

Aits’ Jau 1 ji^J_^' J jla OjSli (J vXAjJi t(-t») ®jjla (J Aa ^-S (jS 1 ^ 

il)i) ^1 aSj?- >— Jjiil (J1 (j^ 

a jSb J p>*Jl {/> |*>o V j^iau Ci^il apLJI 0i~ t)f 

IJU i_J^v aj |*J u£*pl USi cr^-J* ti ^ (-^) < -L^’ 

. J? Alaij <J jis A^-ji ) a _j ^ 



(in) pjj j£di 
tJjb i>- ja 


", ( *j j»^\ Iw>Vm *>» ^ 

: oIxSj J& i ~ r J '-^“ 

j^j y, (Chronometer) cipi <jA*» Q 

dUij ci' i>M ^ ^ *<*> ^ J1 ^ ^ ^ ^ ^ 

ow r ‘ (j ^» t4> ^ 4 ^ sI * ^ D ^ 


U Y 




S^jIj (j IfJ (jdl apL*J!j ( Js ) J_^ls 2yt*lj Ifo® pf'Ol j-? (jXl ipL-Ji 
, (J ^ls 4>-j£ c*jL**>- (^^JlpL-J! t ,ji^JjP cj^-la 

OjJiljii'lj Ojb^UJU tCUjJl ^LS CjN! (j *-Ua>4 lijjjJ- l*iij 

, aJjJs Asj-jJ (j-^Ll il^ll ijX^ll (Jj. 1-fA* J*?* ^-^P (J-a> (J| Oj^a~aj 

^■jl OiiJ (j*) uy oljLi)(l JiL" ^ ;Ui!l &>JI □ 

J^Ldi \1aj tubl&l ^ Jb J jb «_pb (j jjy> CJj ,jp 1 C |^« Jb 

^tAp^l iJi^- pi i J jJU LJl>- Ut , Aijl* jU .>li| aL^Ijj IcJi [£jf~ iL)b 
^ ^«»jVl ^JaLwi Is oisa A*l>*il apL»JI Aj jli« Lll>- (j-SXc bX»pj 
IJj! ^dai." *y ^jJl <uSCLs^)Ul C-ilpliVl ^J u i rt A) lidlp (_ji£j^ii A-^Ls-kX i ApUJl 

. ^1UJI «4j^-f ijy, 

d+* -<jOjV! tj* Oh" ij 

(J,| ^yA L^fc^Jb J J>* ^Vl O^^il (jt C-3 jJ^a1| 

ft 

JjiaJ! Jpla>- d)f (_^"J UlAj ApL* t £ Jb toji AdslS” SjjJ pJJ . JjjJtJl 

(ju iiLilj J^IS" pi JtA>- j>-Vl aI jj IpL" ^joa.w. 11 ^Isf jJ (“Yl * ) Jl 

i = -y--- -- jftb t Laj1jx« ijpi ( ^ l _ r vwJl Ol^c 

. JjiaJl dpk_>- ^ das- \0 J-£] a„pL«* Ji * £ qjf tJ>jli,s 

diJjij tis-lj L)\ (J -b*-lj J jif -la>- (Jp £Aj ^Jl (jS’UVl (Jp 
(3jJLl! J,| i_ jjjJ! jjJj Ajvsj'yi cJl? lij IXa , aJI>- (J 

ft 

bXX" ir* 0 j-~0 J>1 J ^laJI 0 j^> coils' 

# J-^. *** *— pill (*-AJ cjdil (J^wJ JjJo !»>• JSj . If^^P J,| AxiljJl 

. jJlii t UjJU 

ApL*J| Cauls' jw 1 jt' J ^o das- ^Jp tAis 1>-Lsp <L-niU«Jt apLJI CUib liLi 

. L > jP ° ^ * J^la Ja>- ^Jp 0 , Y * dp£ J lij-i ° ^ * J^ls Ja>- (Jp 1,1* 

oiUluo'yi 0^ ^ iCJpJl cjU«>- J Jjlolt J»jia>- oililvu'ill ^jSO aJpj 

Ja>- pX*- 4 U 6l^X (J CJ _^Jl Al jjaaJ , Lvajl -l® 5 *" >— jU-*s- (j 

lip i >L«>- {y> J j^jC- J_^Js Ja>- (Jp 6lSv« (J CL*jJLj <Cjjli«j XJis 


UT 



Ja>- d-^ ijlSsii C*pH olS lij, Ajf aaIJjj . (Jj^>«ll Jad~l 
dl L*Slj iaii-1 i)j£j ;^j1a 11 Ja>- d^ 0LS1I <J CJpH (J~wj 

JjiaJl ia>- d^ CJjjJl jtS lij, ppf ^j-SLdlj (jldl pa 

d J W yd <3 jL»j c yyd^ J>1 Lolj jts y-'yi cij pp ly-tia dppd .1 

h>- cj p«j 0>j (ijZZjjfi) d jl» Jsl>- paj di l — SiUdl cJj • d jiaJl djL* 

.d>il 

* *» 

1>-L -v 3 a^oL**J 1 ApL-dl ( I ) p^J_? ^ ot^a d ^*d-dl Cuts' G| ^LSaJ 

oA>-l jJl apLJI CoISj ^jZZjijP <da^ d| pd d j-id 4 Lljif dia?dJl pj 

1 — i>ji> Ja^ ofj (ji^y y (iydl di £% ( f ) df ,p*j IJ 4 * U-Lys 
d>i ^ ) oy. '*-**d dy d_p*L d — — — — — - g 

, dj^ d 3 - 9 " (J^" dlri ‘^’d ^®dd»! l _ J Aj i ( £ ) d^ ^LJl p - w tij JpUi 

yd-ij d_d^ dd" 1 "" A^y aJIjCCi^/Ij Ajf UJ pL»Jl ^apdl pa 

OtS ^jVl d^ caIjaUiJIj t ^jS’LoV I ^Ija d**-’ lyyl ^ 

t'u^i “io'ivtr j °y i'\o*ry d* ( r ) d&u g> du^ 

£pa iJLfc AipcCj . (jlSdJJ J1A\ pl^Xs-VLi La IJaj 

p** ja aLj _ y d d^ l >r-‘- i 'Ll! J <u dy O^-S td-d id 
d^ i$V L*sd Cj^Zj . c^-dl ASddl L$J-£ 

pjlp y-l ia^-j <l)Lxll U^- j£ (jdyd! yiji iSj^Ji d»>- p“jJ ddij aJoj^^ 

^Ldvddv*j I j£s 1-^wfUdlj A_udl i_jLa>»jj . .L-dijf ^-i y Jj]a}\ d>jk>- 
d^ iaj-u dl Js* p« d_d* di>- u_j yf jf y ^^0.1 

^Aduudl Ljl *^L p AA^jIsC) pf“ CjLuiIjS pa ^JJjj La ^ d 

. (Practical Geography) 


□ □ □ 
M t 




• CbVa — \ 

pSjj . pS (TA i , 1 1 o ) ^ ^ (jJ) 

U_Up iUjj Y*\ y Jb ^> a £° • W-d ^ f' ci ^JJ" 5 

J Ojjp jb ^15 oj_^£- J_p- ii-b-ij &JJ" 1 jjA j jAj (, bj-b- Jbtgb 

ys- OjLc- y&j oylbJi ^ <-y.j ,jb>jV! J_P" J^J 

yt> j U! (. (^b fiVi) Lj yH ^y 3 ^ £HJ bJ^~d a J aS '•lSjJ 3 

j-obJl y> t 5y'AsUAj . i^Ul J (j»5fYW) ^_P" JJ-'d 

t lb“>V__Lp 1 j»jJl CL~j jbsbil j-obJU i — Ja^jjl bij 

jtj j j-baJl UbbP *>LS \*y»y' jb' bj UallaJI j y~^y> jUojlb 

. ^Jl ^aJJJ i™Jlj Jbbg-b by^ £-*°y ^yy. t - i ^ — ^ ci^ ilr^' 

JJJI y>JL lb 0 L j-O-jjJ 1 A?-jl y* A>-j) ij^ 1 1 — 0_b AZSj 

J,! *t_>-jJl Ula (jbyb; ij4r^~J j * : A^ldl; ib 5 ^ jlr* '-^ a -‘ °“^ 

dJJjs Jbj 'j\J~ J-^- i j^y^i Irbi jij^ 1 - > j J . 

. yj^\ b_J^ J-M i_y ’jy (J,j. ^y*-l 

yAi t^jbj 0 jbo bbXPj Ab b 


MO 


jlU Oij .JlSLlf ^ ^ JUb Ijli, OJIS <Jlk. 

, . jUulfif ijJs>0f wUjtl^j t^,| aJlft iaJJail ^aJI Jp ^pLJl 

l^f pJl lyy* J&j .£Jl (^aJl ^Uyf) gjLs^) (civsijjJl) 

ol»-wt U Ofj t Nj Jau Vj «U a<0 Jp J>-jj N <uV t IjWj ■- ' 

JL>- (jvi jju: U j* -lOf (jifL« Nj jU«j |*--'>b «-U*Jl tjA*-* 

* • °^ p ~ ^ *\j> w» Nj, ,j**J j^iJli . Igjp ^cjJ jJl j^sJl 

iil ■-'j- R i 1 j-Ui)l £«Jsu a) Jp i^jUJ! (j i_^Jl J*Jj 

. ,p»jVl <^iU- J^u jjl>Jj ^ ^Jl <OuiU- i_U*-U 

vjJJjJ aj^*xU J^Jp Op ^.la^ i}j> 0_J>l lLUASj *llS 

. , (JjVl US' Li Jp Ajf aSx«j 

i, <9 tJxvu (Jp cUu- jdl ftlyajili <C^M* LgxLujt JjJl CJ-o Jjsj 

Uj^-j A>Jauu Jp Njj JjLUI tUiuJi 1-Ulj l$U* (JjJl oLjl*ii UUJSj 
1 jds?j ij[ J-* 1 <GAALi L> J-Lp t aj J- 4 

1 oUpJl j» pi£Jl ljj>Uj ^ <.4>Ax*m Jp Jic “Jp - J— 

Jp iJjLxlIj )ayun JP CS-<p*J jJl <Uj5Gl oUpJlj c<cLk-il 

. (^ to * ) J (^ Y) Uii oUjiil aift. Ja# £jljj U~>- <• Jf 

(JvoNl) JU^S" 1 jUjVl JbU- UjL p-Ul JL>- J* 1 *\c*"f C-aUs! -lij 
oUbp j» U Ua> aJLJl^ 4_j>*Aj LiJ Ji IfJajw JjJj (l_JNI) JL>-J 

tbi! ^jVl jp jwajijl *_rr < -J- p 

ajj>ws of IjOapI oJlIjJ . SJU-1 L^p^ ja ^f ipj-o ^ 

of Jti^W oj J<lj ti 11 cH.^ 5 

3^ aJlxS 1 aJUJj 0* Wr _r* ijf' OJJ^ J 

.Up- jjJu" cJjvJ jVl ^ij-l \rj ** f e_U'lj53! 


\l-\ 



i_jLAs£ ^j£- ^ c, 1 a Ojk>- Of <j^°- 

J[ iijjw c*U~0 yjii i ijjj&f Of 1/ . .^*jJl JJS> £* 

^jVl Jjk iiijd l~><j • o* 

gjjLo Ji fjJ' djk ^ &• L i r^J' <y l “^ cl 5 " ^ 

J>jVl pwa J Uxpj (,iJU-l ./fr^f i>* ./fr'*’ Jp 3 *V^' <i 

''**"* ^ # C H 4 . ^ 

. -uiJ yiJl J| l^rj o* l-^'j ji ^ c?' j-*- 2 - 5 ^ 


•. yJ^V ^ko >\ U\ yJj 0\ _ >< 

La *^w. (^jVl gk) yUl y> i*U oLjU* Ji ^ ^ 

^L31 (La Jp U^U- y> uiyd jUJU koy jJl vl/*=M olyfeUill <u-ljLj 

, . lioP'J 44.5 JS f JSku 

: ,_$ y*A)f ^yll □ 

^yijVl Oljj.5 i— Oy^ 3 ^" - r > “ LjLkl j*J^\ 

Of ib-OO of ^i y yJl J «~j J _ r^l t>* f y J JrV ‘-Lp" 

OaJ .5 (oY) jlAiC 0 JjUI pJi y fJi «i 

. (IV j*ij JSkJl Jijf) : JjL jSk LJJi 



(tV) 






^ li* ( ^ ) 4 ^**ff fL$f y pi <j yiJI a»-| j b| 

( f ) A_LiJl 3y*j ApLa Y £ ada (J Jy>- dials' ejji La Jjaj yijVl 

t (_ r *jiJl Jj£ ^ (JjL*JI ^jJI (J j^i!l A>-|y OL> (^JJl L^LSCa J,! 

<y*J^f Jy ojlda y> ^Jai di (<pL. Yt J <^f) pJl 11 a J yji)l Oy&j 

*4r ^ij^ 3 (i y*J^' <Jy jda AaV dUi . . Ap-ji °\Y ya yj 

.Lyj d>-ijJl pJI J °YY“ ^Lwa jf Lay YA J TV ^Iwa aJ? 
y* y 1 -^ ‘ y y^l Ay ly J[ ( f ) aL&JI ijjj t J*3 j 

'"'• ^TJ- 1 ^Y*) ‘LLJi 0 Y jj ySjVl ^ g «l a .4. " ol^-jdll adAj . yy ^ Y* jjdJ Of 

1 pyff ti yjiJl oy-lj yJl ( f ) «daJLji of dlb ytaj . (yUb £ 

. AjLji OY + ic-Lu Y£ jjy Jju iJla Ay-iyi J>y*a 


■ fji (J^" <J y-^f cijy 1 LAydbj yJl y» oY Jl JjLSjJI oJlaj 


:yiJI a*-j! □ 

Aj f 4 -^v^aLo A'^yAi-a j\P Ajlj |yxa L) a ^ 5 * yjufiJl db 11 

Ai^Oyll A tf * ^ 3 1 yavadJ I Aac^af ^ylid LAjLa^f^ A^wadJ 1 AP y*>*ll tw^S' iyT 

fi 

, \ ( _Uia Jiaa dUi (_^P *ldj jJiaJl (J £-Aa AaU y-'yi uL/idll Let C 1 yla ^wodJJ 


(J-* 5, Lj yka M ydl Ayj O^S 4y>jVl dy>- yddl OIjjJJ Aa>sda j 

a 

dxj Lay AXa aly (_$jJl <yL| jJCj Lc|j t ^laVl (_£da jjp ilaLS' ay b 


ayl^ i. aLyfl-i ely ajljj . , Av^Lj ayij eiy ejlaj ; aJLoLS^ ay li aiy ajlXi <. ay 

OydsliJl L$iy*j JlSwVl adA c ls^Ua| *^0/ ajlaj 4 ay b jf 

I Ja La ^S”Oj tdiil y— Jlllj t((ydJl A>-jf)) _i 


, CjI y>>Ui da^La (Jil jll JuSLdJl jtyja 

L)f y Ala_J (.yUlJlj ya ^JlSsJ A*^djla y-^dJI 

jCj» Aib>«il Ap-Lyijf (J yt-2J! yaj (_y*J^^ y ,ya*dJi A?-ly qjjJl 
uk aL!jj ^ £jii ajIa v a*/ 2 a\\ L«f \2AkM) ^m>-axJI oV 

, Oj^j dlji 



J-A~> If? t _y a jVl <J_p- ajl-U (J j-&j c iJloJ _ iJltll 

a£*Lv?j[ (jl ^-v^x j L^ajj , <u^avJL) 

. j^ilaji j >-^ I i— Jua^i Ij l j^a A>-ljll i — isili Jaj A.jj ^ 

.(U^J JS^LlI J*\) 




J y>~ sjl-U (J jJ>j i j*MJ <tJUdJl ^LyijVl — » AiJlill 
J-All dr 0 of u^i 4*^_$ jJaV ^ JSvO j^jaj 

As«-lji,l fr^A-l Jsuai jA ^JJI UJj , . < jJ>j^\ *dS' j^Jaj M 

j^Jiu ;«Cj« JjMl ‘ — a^caXOa J ^ ^Ja 

, t^y* *"3^“ tO*^ 0^^ ^Ja^I 

(, _^o-dJl ^ jOll 4>-jJl g_ig2j ^JaV j^jisu cij 

.djVl ^4 ^-jj o^jIj i is^j JSLi jJjp j-Ljj 

jOil A>-jJl ujuaj JvSl jJaV (jliJl ‘—AgdOOa (jj _ 

. JjVl i— ^o^vjj iLAslj a^jlj (J^ J'J-JJ 

^5^ ^ ^ Ioj c I i ^ M ^ , . ‘ i ' ^A"! (_^§o *™* 

.jOJI uf o-wjj o__pl^ J^w (Jp j-Ujj _roii *^>-jJ! 

4^>-j g-A^su ^ J\Sl ^JaV j^iaj ttiJliJl <JUtaZ*» J%j — 

. (jlill i_jJb“Vl) l_ S _ yuj ‘WiiU o i A JSLi tj^ 1 j'-i' 

(Jp j-Xjj _/uil 4>-jj| t ,. tf./ai i j i oj^\ jJaM _^Js>j ^'■f" — 1 

■J^“Vl jf jliJl i^~^iJ fl yb < — 


^ j^v 3 JaV i— iyaXOi <jj — 

• (jbll (J^Aisli i_J (_^ ^ j-o«aS1 ^y> 

f 

t j*AJail 1 — A <i rt « J l tjj — 

. (_}l>«i,l (J 4jf Jlj-Up j^JLU Jt2jj tSji^ l -^ , ^ l iJ 


IV** IS**- j^„ ^ tV*>U Jjf J [Juj ^1 il)f c jjT 

0> ol^j U JaLs£iXa 3 4«iUS wl*j ^ Xo j IjO; dj£> (l)f Ji 

0 " f 0 

Jj <Jj' ci N*>b jyu o' J,). t Wrj^ 
** * * ** ^^*^0 
Aj^I' ^ . . . Oja-jaIU ilp jjba olijOi . LoLc 


\ 0 * 


• (0~i °0 J-^ 



(ju £§ 1JJ> (1 )_^SLi LaOlP of 4 lOiiOS" (3f-^ Lf ^OUXwJj 

0^^ UXJ J_)-V<ijjl ^i^a (J j^ijV I Oj5o LaJiPj cliUi 0j5L> 

53 

. IjOj 



o 5ji ^ 6 j^r' of <>-jJ <u^oJIj Ji>-*}L> La p-^fj 

eJ ' 

<^i yj <.')}'%£ ^i)i OjS^j Uoxp ^ o-b-ij aJIp- (j 'yf ijof 


•O^ 


, lO^-wwSJ|j uO^wiL-l □ 

ir° L* Jp l«yLj jj50i tUis J L^sif ( _ r *jJl J^y Lajop 

jl>wi^)lj jLUj .jl^Vli toijJl LiLs- (J oJaLJo La IOaj i<ioid ^>L~>-f 
cii-f' i^j!j5>«iJ <uo>lxi,] j J^is LL Oj5o j sJIa . . , (JLJO t jo>-j 

, I f 


Lat-Op* L_|A Lft c LAjLaofj ‘U-AAaa-OJi <Lpj^>*ij \jj$ ^P Lalj* ^JaO> IJlAj 

lilj (, ^uSLuLl iw^iLL-l (J'liUa LL ojS^j L^*j1j>- o>-L <*Jjf ^yalii 

j>-^\ tw-JU-l J JOLk [J> Oj& -blj (. j^JaJl Jpj ^ jVl Jp dUi ULis 


jjSwJ! ^r^f) ■ Oiii t_5^ J5wJl ^wsjjj . JjULI 


f'Laf ^yjVl Jj>- jjOj jxJsJI of l^va LSjifj iijy-l 0 JLfc LS'jjf 


■ (‘Vj 


j>-\ (J “Lfj (_yjVl L^h ^Lsaj! 05>~f (J ofj 

tj-^J li[ j*-«Jl Jii of of L .X ljb.*..a 1 C {^jU^ <CwO 

. I Oj*«5o '—iyu La O00a£j e-jv’ LpjP <Gli ^yijVl (J,[ 

tiy < -O v ’ ^^4 j*3d\ 'if J-f* of ofj 


. 1.0 jAJ La 0OO^-_J i 'OaO 


tO^J J i_yo^' JJ^ *-Ljf (J of J,[ I _^uj 

,j5Lx tOJJi (Jp. f-Lj ajU i^vaJoll 0>iJ (_yO^' ia~ayjj (O^O^b 

ci - ^ 4 ^ 0 ^ of 0^? — avJiJ I oL J jaJ| 

.(O' |*ij j50iJi Jeu f) . .iSjrJ 


\ 0 \ 



Sfcp \h ce ^ r i[^ 
ifr^f r r i (v?) 





(°*> fj cM 1 

i J!A>- t ij ^jVl 



• i $s* X P J* 

jb l Jp (1^* *"^ ^ ^ 1 Lj^ !^_**vj5\j 1 0 lip »_L>tjv_5 

Jp-ij Jo>- L>cu?^ j-^Jlj ^av^-JiJI j5"lj^ j^-uL-uf 

^ -1 o j...^,m\ I 1 *Aa^ & ^ ® ^ /^3j ^ ^-Ll> ^ 3^****^^ 1^ i—3 ^-mJjL. I j^£**n-4 

,^2Jl *jui>^i isj^iJI L«t . t— il? < c5vJj <UJbL! 









Lcjj) I ^0 ^j2Ju N jl-la J jj-A J j^iJl oL? li 

v»£^-j\Jlj v_a^— -jLl (j[ ^ aUs oI villi Oli" i cjI>j^ V jl-iiLc £ ^- c ' J^S 

Lo^JIp (J aiL (irjiill (j^slaiJl ^-Ap-J Ji ^jOj lil o1j-Aj£ *il 

o-i* jJj . (^vj-iSaJU jls jaj j 1 ^ jIju: v_j^u5vJlj L_i^— *i-| 

.vj^l o^Ailla jf , .v_ij— ii-1 oy*>lt> vi- 1 -!^- Jajb aW-I 

a s s 

Oj5vj Juts villii . Lola jl LtfJv=- OjSb -lij Ljj>- -li V-ij-^SOlj 

« o 

. (0 Y . 1«Ijj L5jp- v-ij~*i>-l 


• *^>1 d 

L«f v (_£,jL*J1 IaIjI— « f y& ollioJ.ij jl>tJ! (j oLll ^U5jl -lilt -L &ai 

vjljjAlli -illj , l&iji— ° t jA a 111 vilL" 1 >j-a -Uoais 

^[aHj')!\ 11* v_JUj (j Jl • lS ^ p-Vl Jbu U fc l-i=>-| ijLiUij 

b f 4— — J ^o-oJ I 4— oL— J[ l— lla Oxl !j ll at— a f yO ^ 

, (jp i-iiu- , . jif i^wi) u> i-iii?- 

i_j-1>*— j L- jv5*f l^-^-l^j ^-lll j-ajaJl ^a»o ( ^ ) 4 lj a ■ ! i -Up al— 11 v_ aA>tJJ — \ 
1* 1^— -a pj li 1a -1— P £-a ->«— j o Ll 1 vA ^ JJ ^ ^jp 3 V 1 4-1— S' 

, -la Oj5vJ I Jvij 


V-J-UtAj 4-sljVl o ^ ^>-^1 V-jU-l <j iLUil (v—>) iiailll -JuPj 
J *-lll (J^ vilJ,} ( v^P ^->c-—5 oUll v -- 1 -!^!— j LjT _yv5*f j>*-> ^j-aajVl 

.^>-1 -la L* l^l—o ^Ixjj La-AAP 


al— ll V— al— *— 1 C ^ ^ |jv- b .4., ' l -1—P ^oaII ^ 



i o inr^r 1 n 

IRsf r f* 1 (io) 




*111 (_£ '■dU jj J 4 ( .1 4 -UP t jijj>- v yi ijujbM ^ Lo^j^ 

. (ay 1 jsCxJi -jy? l° 6 -up ^j-*y,j iiiiA 



i— oL>- (J -b-lj 4ljl-U L y>j'yJ jAjiJl v_jJLs^* 4_-~~j <uf lAA ^xj> 

^ob>- (_j oljjjp- . ( ^~S'L*1.I (j jlii! j j^jsJJ <>-ljll o^S3l 

4 L^-jlj J js- ^ySjVi ijljJ-Uj .i^AjLJI (juili-l ^Jp (jl-b>t*Li ^iDJl I 

4 ^ jj->- I^-Up jUJJl jUU-l ^JiJl i jJi yCj jaJLSI j>Ui 

4 L«^-Up i«Ljjj>tji -u> Lj^-Up 0^5" o I JULi I jUU-l L«f . Jj> Lo^juj^ idjj>«_ii 

d-jrf l^is" Ajf Ua I oljji ull 1 jI*j jv-j 

tji-Uo wi>-l jJl (J^\!l j ‘LC'Lw Y £ o_La (_J *0 l» 1ST Sj j,S ‘U-pjVl 0 ^SCJl 

• • ulj>>-j 


J-*^: ^L>[ J^JJl Ji ^jVl oljj:>j 

^ j j,2la,»,a (j j?~\ jJ Cj^JiJl ^>*^1 wA^j lj«>-lj £j1j JjJaJl 

(j olla-ptilj jL>cJl ol-o jJ LUjJJ oil 'k>-y> JJiUj 4 iUjjj , will 

• (Ji (j" 0 (Js^) J _p- <W3jVl e _^S3l jU^lo ol^l 




Jl (Jjf (J <uf <di?-tiU.lj jjJuLlj 

(J* j^ill OjUi JuJlC-j 4*wl>-lj AaUwiI (Jp yjjjlj 

i_il ^ryj ^ iSy~** lM ^y (J-vs*j cLDJjj u^V! 

.(Ot pij -J£iJ| jliit) .U 

t AX* (JulliJl U^j (jj j^ill j^JiJl ^jA JjS/I Ajlf 1 J ^ 

(J- 41 jp»-aJIj ^^uwJl 0j5o i (J Lo-ixc- (_gf 



<c yijbU ^~wJl J i_jJl>- Ijji JjJXPj ciojU Ajjtj JSw 

. l^fT lb _^A j A>“JA -^r \> L^" ^ J^ 0 ^ J 

J_dJl Ja>\) .aJ Or- Jjl JJ jJsLlj (J>-^ (ju tijiJl Jaj 1I>j 

■ .(«« 





all ^jVl Orj {J^ OLw'ill *L> cJ OrVb 

OpL*J jji-l i»-j^ (jf t aJ j j —) Xiy^l\ tjjljil cj_^ > "i (jp (j-d-Jl OpL~J' 

{_j jl^Vl oL*a^ i-xJij cLUaSj ,jU»Jl ^Jp a ; .^ al l cjL1*p 

, *L j^53l aJ y 



\0S 







. A ,! I 


iflU- oU^Lw ; JjVl J>sAflJl 

. l^iLbtj jlJit— . . Y 

, l $Sj>-j — • t 

. jJtdi j juJi - \ 

, I^JjiSj — t^sS ” jj l^«l>«^-t — — Y 

jJdl _ ^ 

. ^ilji ^J-saaJI jvcA I _ Y 
, ^l^-wJl 5^5Ul i — fly a j <U^>»^Jl C- , lf'j-<»->»ii — T 

, apLwJI — 1 



OXjll (J jAl J (J y>- JJ“^> k^lKAJ oijl) J»L^>-f Iw^ljisJl 

fi 

, L^aIp LC^J Ljjl^ oJjl^A 

1 o^*-^ vJtAta I^aL^j ^Lw*^“1j c ^^Ahs-sJl Ut 

^J-J frbjf aaa 1 )} U I j*& LvJ| ^ Lp-4 *■ j^aJl jj,., ^ i 4^x1^ oljlp L-^Lft 

• (*Alail ^jVl 


‘.V^aVAsLj jLa£\ t 

:UjIjUI □ 

1 l fc . l j 4^w*JL) 4^wJ ( J 1*4 ^LjIaJ 

j^JI jJ-^Lp oV cLUij jv^A! aJlxji!! 5ji ji - I {jt- j+aj')! (_5jAlli!l oL*-«-UI 

(j 1 «Ia Ijji 

$ 

>ww...^> La ^*-*3 La ^ lil*i JlSl jJ-J Uj L« Ojill 

43LmA 1 ^y ] aP lJ*>- o^^S* ^>*j oL*i , CsA^ jt d%^. v > c 

. ((p^>«jJl jljj&f)) ^v-^L) L^*Lni jl ^>*jJ| ^)L a^-j^ 

?! . • * * 

i_5 y of ^ .IjJi (YV) Ji p>^l jvs-^ ^Akv^l 


Lol i .la His ^jjoLJI jOjiJlj) jOill ^uij ^JjJl ^jyJL 

^*_j>»jJI y* (jlill jJii)l <1)1*1 Ji d~*>- I2ij jluif uy^j 

jlJJlC ijJliil jAiiil ^j2*-i ol*l (J-^J \j> JjVi jJ-SJi ^JL-iOjj Cjyy 

. I J 5\Aj t, (jliJl jJjjJI <1)1*1 y l i-/ ? . i j (ju y> 

£jlj dJtf ijlj Jjf J“^ 

Y , 0 N *\,n \a,Ao n,A* > < * :jJtsJI JLJ 

pO^s/l ^y*S\*Xl' | < JwO <, |1 )Ia^JJ| _jl Jjjldl il J jdill Ji IjiS' Ajf t J>^\ 

, i— «. o jX) I IjvAaa^j 

s; ,' 

J*AiJl ^J>«j ^j-A) ljl*i wLif jk*i0 (*) jJJiJi ^J>ej O' ^dJL jjOrM <yaj 

js\ ^ liJJUj t (Yl,V-) lJLJI jJiiil ^ JIaJ Of 1*5“ JjVl 
** * 

^ v_— w>“ ^-L 1 jjjjJl oolji l &j$p‘ ^j-a LpL^xJ I 

jJLaJI y yj fc| c _vJl £_lf y ( f ) V^— O' 

, ) Y , *\ - <-JLJl jdaJl y d*J y> jVl £jlj" O ‘ ^ > 0 " *0^' 

. (JpJllIj JjJji-i jlO) 

j\Mc Lie- Juxd (jJl p_>ci! lilk_< IjJS tlfUJl idj>- Jij cUa 

, Alwu ( V Y ) *\ ) 

:p*d! L>ljjt □ 

. (ijjVlj y-Vij jAs^Vlj j O* 

dpJJl y dJJjJj t<0_r^ oL>-_p '— j-* 0^1^ 

y> 5jl y oJa Jifj . ^jidl o (J ^TJ' S 

■ f*-J ji-s£>Vl 0_j-U i oti ^y^S\ l^-Jj j*-> . l — 



Of^^ ^-wQ»-**J I t>y s& of 4 (3”-^^ O^f 0^4 t^J-xJl 4_ S^P 

0 p~f IftjAj ji AaJb tbj-^ bjJa>- IfUboJ oljJVl oOa . i. jLkJl d)l_pf 
oOA ^S’bf jvv i ib-Nj (j^f* ji) (jUSli ^lbJl (jt ^>- . j-«Vl £(_£oli (J A^f 

jvCj bJOP L^jb’J jykJ di!o5j tt^aJl jX&a jJv OlP cAjuS^JI JsjJaiM 

ojl y>- *b-ji 

« 

Aljbxlo l_J ij]s> aJ 4 Jxiiiil (j\>«^*lSjjl jlp (j-« jOLpJl 

A_>-j.S _ybj Vj t ‘blail jljjf ^Jp ^jjZj f-\ 2 jmj i i>j\as>- 

jiLvoil t-yja . Jl \ c ^o ,[^x^a\jj> jXZ *^U ojl^i-l A>-ji Oobjl bj bf tojlj^-l 

“b-jj Oolj Ij-lS" ibLj aJ jlp ^jA 

^J-SCJ A^oJli JjAlij oj! h-jO O jbj \ c ^a 1$jw =>ja 00^-j ojl _^l 

. (01 J£jJl _^JaO?) .AJbCjdi OljUJl J odjilll il)obil5' t-j+ail jJ>Lvia 


<M) fSj J 5 LiJl 

tjj~a 

^k »0 ' — a - Ja J **jL» 

Ji>.^ 

bjiiP' 
jLJl J 

t Al*xiil -ilj_ll jbS' ~ !> j\j- :> ~ jJ-P La^ cOLUJLlj 

tj* Ylj 1 — sLJai.1 (j frbj^Ji l^isjib- Jl>b \y> l|$Jp 

OOb-jO (J-P fibj j , AjJbJl cjl^J~l ob-jO ^LaJ *U£jbOj jbjj)jl)l Jlo^xb 

Mo 





j»^vJ t o jjd 4^uliil ojl ^i-| 
, ojljJ-1 4>-ji Oji-1 1 La L^ijl) U<ajf Jj LjSjIj>- ^TjJ-’ 

‘^j>\ 9 ^}i*' — v 

wLi»AaJ| ^j\j ^j-a ^>Lc ^a J^S ^*2jL^>- (j| 

Lj~a_} ^JtjJl l^ia tijLJl lj~aj aijdl l^-La t j*J*^a]\ Lj-laj L(-W9 t LfCa 

cJUM Ip^j jJtxll L fUj t (Tenuous) J>JL>tdl l^uj ujLiSOl 

, o _^AJl c^*LJl 

i La! c, 1 ^P twjl^Ll lUjLjT ^.v.o ^ *L 1 o^-^5(J I 

AAjJta C— £ Jij , (OV rt-Sj J5wJl jlijf) . oi SJp LftjUaif jjt>s£j Mi 


(°Y) JiLiJl 

■ W I ^iiwJ I 

A^oUtJ! 


j (, i_jjJ^!l oLla oJlP ^Jp Jbjj 5 ajSj j-o ajl jj>- oL>-j.Aj ^w<»Jo j-a ,5Jp 

A>-_p (0 * * ) l j£- Lpjl jP- ( Jpj a I aijL) o j£S “u! UP“ 

, ijjILa 

lAjJj 4jL1s> — l_j ^gJl ^yaiijJl f-(-~Jl (J LflJtj ^>tJl 

, £jA ,_jiisUj jJjJl iiUai! Oj-a (jjJ-a ^Jp L^X^J 





LiiLdJl <. ^yyJi cyi=L d>- y« — JJl*j 1^ iJl*A y-Jj 

OLni O^J-4 yS*f I^IaI Jj 4J jjdlj 4 l^Co ^ y L* l 1 ^y»lj l^plkCwol 

Ijj oy V * jf “t * jjl>y lyjj JjJls (Massive) ll£o pyJl JS\ lot 

‘ a ^’ jjlyj ^ Ujj lfi>-t lit yl Op- J ly J Sim jJI Silll 

J ^ylo yf yJ (Beetlejooz) ^i« *ljyM Jaili . l^li t _ r ^iJl 5.1S __L 
J y-l y>^ (*—Ls (Antares) yy*Jl yJi L_*t (lyjjt) jl=M yy* 
Cji^ ojly- y-jj ylilll <Jp <.(_L*j| Jjlvoi J ij 4^'^yyJl £jJ APyji 
^oS ly ^Jl y>J-l aJjHI oliLitxil y U®tASj i y-Vl fyjJ y y»yj| 
siltij ysU>«j| y y^Jl j_|p 4 AJl JS AilkJl y OyS 

. t c ^pda^i A>-Lc 0 ^Lwlj loliyd 

jy^-i Irrl J-; ‘j^l ^y Icy- j ^ kub 1<*J ll»jyll Illy 
<uj; lUyJU .uLiiJ! Ap-Ul yj 4 ,j~*JJl Jy- <_£yUl jlJU Jyi y 
(_JjX^o (Jp bj Japtil aIjjLI y oy ) * * * JjL*X AiliS Jif (jjJjU 1 - 
Jji y Ails’ yf OjSl ifj Jj N IcKij^y <jtJl Silit 4 y*Jl 

. (j»yj| yy ^l»p-[ 4<>Ayj jSwJl jJaif) ._y£j 



tyo AjlJLJ-I o^ (_£y-lJl it JlloS' (jj ylJl y>«J llJus^f jJj 

~ (if 

yM y*J AJy- jjJj 4 ioLi Ayy 1 y y»*j jA Jj t Aj1-Aj llilwi |JL>-j 
y (J^t y>-Vl IIaj . (y) j_j y-ltl yxj ja iplojdl ( J s\j O yv>[ 
y>-jJl y~Jlj Ly ySl Sjt y- ySCJj Sy Y * J.lyy y-wJl 

^ °_/ki4 ^ aIjIaHj ^yllll yvltl y> ; l_LlS j*ju AaKj 

y-Aij . y>jVl yr^- yj^, <w>t>- if ^f tllis ^ t_Alf )),*♦* ^jp 

(y) ALisiJlj ajl^J-l 3y» jLiuJl s^y/dl yyJl 

(y) c5yl^ it ja yill yVl (Sequence Stars) iJUl ^>yy]| 


, yjllSOi j>-\ j Jail j>-j JjwlsL*! ^lajf (*\ \ ) 





(OA) JSCJJI 

pJhJl 4*2*1 <UwJl) -ulicj dljji-l Jaj'V 4 ™ 0 li djl^jJl ^>o- y^j, 


^ <J ikSOi diij of Lcj aJuS - i_JjUj 

&_}* AiliSCJl aL c U 0_*& Of y* LfiSOu jJI 5iUU ju ‘V oOS" dlil) t^jVl 
. Lj O kkf \ * (_),Ij>ij jJOlj ( , — ) ) i $ jjdl SiUl ye 4jL*Ju 

a a "a 

jfj •<UJjAJI Ojji U lij t I Jj>- tolpj Jj ^JSjxji ^J> jJl IJL& jJ-O J 

• Ws^ ijksf 1 (* |»Ip LgiLikl 

jl]a>f oli L^>SsJ clf-li ( j ^wo- l xJl a\s£ i ijLU <lLxS' o_L_gJu 

“Ojj *LiJj Ji l^jLo y> (_$Lii AixJLo . ol y*y>~S <L**/2 j ^ 

. 'jb yi% lyis- 


; aS* y>- □ 

. 5 

LaLc ; 1^* ^ j t LoOp-j 

^SOj tU jaLJ ^ pLOiaJI (j l^lSvo jJ olj J!_^>-Vl y° JI>cj cu*~J 


'n A 



, I I u ^ — ■ • < <* ^T-3 I Aj j ) I «) ^^>w*^vvvj Lj-** I ^ I wL-0 

.( 0 <\ pij JS^Jl J*\) 



(M) ^ jSliJl 

j^\ x j>- 


JU^ <j ^JL jjJl (_^f t Uy p^iill jf J,l ol!i>-^Ul ^uijj 

<J, y ^-"1 J <J Lg. - ^ a -wj |jw« L>y Jjjj' t^p^iJl dJJi ,J Lc ctj yf 

J J->- yjVl AS fy Jy S>~ (J[ Jj‘lx aSjJ-I oJLa j . iL)Ldl uAji j5y> 
a^ OjJ-« V 1 * J.[p- £-0> UjlwU JaS i— A^aJ jf IJlp 

"" iS 

• jy>4-> Oj^U SiA <Jly- 0j5o 01 y> N*Aj j 

OLs Jy OljJ-lU o-b-lj Aj^j Al^) (jj ^yjVl g-l^ I^Ujj 

lj®J • 00^' _£y <Jy S-^-lj ajj^ iuv jj^L. Y * * J] ^-b £■ y^JLil 

.sj^IjJI aJUI J fS Y«* Jp Ojj; Ajyo jIjJLI IJL* Jp JJixJ 

(_i j ^ OJ (, f-L/2JlJ i ^>u>~ ^ i (J f Uj 

aS" y i^l AS^aU oJa Ja lilLtSl (jilsf IJJij tL^ljl.Xo (J bco ilytXJl 

^IjSGl 0 -4 ,/j^ j «il>-ijJl jjjwL* \^j , -uiljjjJl (^Lvd! 





ob3l i_jji x* y y 1 ^>cJl 3 Dias' 0_^>" 4j>-jliM 

jlj IaS-PJ t *CP lj-*J J'S'Jl j»j>tDi y> iDfc Jj>* 4P^vj jljjjJL. 

jJtoLll y> ^ j-*l oj j— ya u oljjDl (J,| &j>*D i^T 4 j ui>-ljJl JjDbll 


A^-* ^3*^/1 "3^^D.l (3^^* 1 y - u f [ ^ . /^ 1 1 y^A ^>D.l Jj yj (J AS* 

JSDJI ( 1 x. A - ]'3 ~ - -.j ^\p ob A j>-^j i b-« iA ^y? «c-— * o ^ q * ^>xj 
y J\ L^j (Magellanic clouds) o!>b£ y->«-yj _^50l o“>bf <^>^o 

•— is^j «-\,-y (j obc- iOjj>xll ADD i bDl j_j50l Cjljjf' 

, (jlo-jJl S/JI y-iyaj yjy tj yiiSS i — jyy2J U'P - ti t (^_y33 o_jS\Jl 

(J Oj t Oj5sJi (J AijjJ<ll Ot_^>tJ.I jk^al ^ (j(j^>e-ll ODU , Jjuj 
jj U^j <■ bg_j (j3t bJ^>J, i_S^ tObDi 1 — >jD tSy* bc-yJ ‘dLJLbl 

oljjjJJ ^jj YV ^ (J>i _/Di}l l^Ay Cj^j • j*-;b j-«-Dl ob^-AA 1 aa 

j*-*xl ‘'^* 4 j < *a»j o jDj 3,lj>- iji &Da o^A^- i — <J ja- 

, bj^j£* J«^ 

AiUd OL ) ^ V * flp (Hoble J_i j_a . yj .^f) ^UJI Jdj 

tCj|j>J.l aAA olpj-vo \iyj Slbyaji (J-* 3 ^ lS^^Ls ®. j^r 0>1 Diy>UJl 
o— 3^^D.l a^D 1 j io i , Lf- J j5**m*j ypl^^D.1 qAa yjf ^ — Co j q J 1 *^£*^**<3 1 

i» 

, jlSlc iijJwaJl I Jj>l If- 3 (^gil ip ^—31 is ^>ui dJlS t ^yxxj! l^aj»j 

ol 1 ^k*/2j (j$3 ^^31 ^3^ i 3-LLsil ^13^" 313^ 

ol j^\j c ^>«3l oAa ^il y> jJd ^jA 3iJi 1 j t AjjLaX» CjIp j _x*u*j 

.bp l^-vaju ibolj b> 

<-£ j>~ ol^l £c->^> jj AjJia^i (Doppler jJijjp) ^iljJl «-l>- Jij i,1JLa 

Qjilv 5 d-jls* li| Cj^vaJl 3^ fc_ j )^S'-bU Ja^>"V J-A3 . ^>cjJl 

li[ LfSb-Li (JpJJ Ob>-jil oJ-fc tOL-o'Vl y>ij 3 jJtXa ^jP 

, a* 

j^suiJ iuj^iaii Olp-^ll Ol 4 bp IJjCU-o ^-*-v>- jj-f 1 ajibs^ CUjV5 



Obis Jjj l bo Ob ^1 f-^bp 

. bp OaXu 

iij^xXj b> 4-Jji. JI |»_^»oJl Of Ob wobfc (J-JJ-*) 0 JO ‘^T’bbj 

ti| olf^ ^kll . bbJ! <J pb fl*\— Nli uy £j I jSj oIp^ 

. tf/fb Y*\ J| J-sdj" jJlj dp- bJUbNl jbjVl SSJ>- Ulijli 

OjlaJufCJl i_iNf Ji (5? 4^b>- f^jf Ji J^> Ol_y>J.I ,jOlAJ l£-j^> J>dj 

• jbf jf bjliJl J 

j ^ ^ l_^p ^*J 4^b*wO IAwLaj( oj C bp OAa^J Od^pxll ^v-JOa/ 0 c)f 0*"bdO 

Jsjia^ J jjJJl olOb Jibuti J| JJJ jjl Ifibbf IbA 

obbo l p j-avJ obbo jjs tj^aJl OjbJl Ib®> of '-OjjaJ.I ^yij , i — bbH 

, (j; p^-Vl <— iJaJl OJ-Jl 

0_JJI old-b J| L^XP oj^l vaJ l ^jbL?Vl 4jjXdlt od^>dl bf 

• jjjVi 

aJLa> JlLI oUjIaII j j»LsjVl ob*> Jiu J| OiLdl oJp Jppd^ djp-ij 
bp>od!j da^-bUl (j*^f J jyJ aj Jjjjs (jP 1 LcJj c^0b»-Vl Jdj 3 O^ 

Jp j»JaJ! JjO- £^bjl (J j-bVl J-b-dl lb Ob' _/bj3xJl j 

, dlbJlj JwJ-l ^ jbSO JjU jbSOl JJaj OLlJS £-oj i.jjb’jVl 


□ □ □ 


\v\ 




*. jjYci\ j Asd\ — \ 

Jjjy jp i p>oil ^UjLw ja jiS <Jp dUall 
i ^ ^ySJuj Ailkll ^ ^ AS j *S dUi 
1^ 1 ^ i ^-f Ia&Jip I,}) As lillAS" a&L^- i_jIj^s 

Ajijll iAjLaI^^I (j-xLi (_y*j Vf i-ia^A**) AJLjiaj UAjf “LoIa oUj!*p> jJ p 

• p 5 ^ 


^jp jj+0 Aj»-L La JS\ AjLjaII CALa 1 ,^^! aAA ^jjA» ^aliL j 

i I ^(p OiSlp i- -J U ^(^N^vJwsJ I ^S" J^-3 — — O^a^sI 1 jJfUl —— i j^J^Jp 

laA)P ^S-Uj , l^jw ^Jp AJj^>tii COlijSLJlJl jjAj (jPjVl Oljj^ aUjIj 

<J jJcll I aaj t ol$p- tj c>\ jj Lijhi t <uJa£- JsIa! pa U p~p- v_^s p 

.(Parallax) «ajjU~JI ^Sljl pyullajl _pdl» ^1 aJp jJlLj a^£-I 

£-« _/Ail t jf pa p><jJl p^ jtPo Jj l oAp Ol? p~ ^j/sjbiU jf Uj 

jj^Jp dp* - (1)1 . A-jli As- &Aaxp> iSj^laj ppJl 

£pll ^\AJ *)J lAA p5\J J c p£ ^J5* byxJL^p jS* .iip^Aj L^A flSP pshjl 

^a ^yLj p^dl La.sA^ ^pll Aa^>oJ1 c^Lp^^>* 1I jf (JlSw^Vls i ^ptaU 

( jp o j££ olajJjpi hJasu N <LajJl jp>oJl a 5" p>~ 0|i IaJ tp-l A*j lap lg...>d> 

. l(j,.,..dJ jp>oJl 


4 J jb <uJj villa <3 1^5* cj JJ^J 

jUsI I-Ia la olSl° <3 ^^jVl <C-*Jl (J^U>-j . Oj^^-l 0 Y^*\ 33^" 

jlj wJu ^ ^£>^1 jlJU 3^* ^Jalll <dai) *i j-a jli (JjULjj tiiiUJl jf 

, ^ *\ * ^_3j 3^* v ■ ^J-^* ^3^-* ^ (Shiit) L)^-^<-v LL? 1 ^-vxj L— ^.wvj 



(V) pij JS^tJl 
^3 ji jj yjUaJl 

^j.«.wJl J y>~ 3 jVl j! J-d (-A) 

f »y J-V ^ f-?^ 1 ( j ) 

C <y 1c 5 " fi^ 1 ( j ) 

Wfc 




Jiij >cr *«iJl J y- jL^ tjSwJl y(-A) f< — ill «yu 

ejldia J-^>U J. va. ^J cjydl jjp y> j!>U Obiy ^ QblaJtJl 

'jyj Of by J tL* ujJ ^ iyj (:>) Jifj .ybf 

r* (g) J| jiaJi £§>- Of t-ii' Ja^ .bp IwUj JS\ ^y,J 

. y^ b Jl J_p- OIjjj *-bif (o) 


b>.»* t(j) <! JSbiJl y jbJl jv— OaJl Uf 

• ( f ) y L*bjjv» L» lij yijVl y p^l ( j« 4 j jXJ 

Jp (^)aLuxJI y Siy-h o&j <p»oJl yb! »jy> jSbiJl y (_,) O-JliJl 

SyL# Ja^-ob J^diJl y ( ^ ) -K 3 ) by ^iauw iijlicj . y*jVl jIjl* 
-£*•* (jr — V — ^ of A>b (x . Jxj xJ ( j ) y«Jl OlSb of 
.Up y>*Jl obfc JaJ bJJij IX- ij*k+0 jX 7 <uX 5 vJj cI^aUiI 


Jxli Jou 4} cJaxJl sop jy* y ( J ) J ^J| ^ly ^j[ 2 xj 
Jjbdl Jii j^Jl (j) ajjIjJI y*>- dlUJl ^Sbf 

^ ^ (fof) by <u»uji am of xjyii yj t^ji 0U1 
ziyu, j*ji y ok ciujj 1 j^jis o^u r^n jiy y ykm 

t'Ojbbl! uL> y ^idbxb ^>«jJl dUi 

‘k* ljjt ! fjN ^ 1 0 ^| dliij lAywaJl JbJLb J Ui JaJl oia 

* # 

,ld»- by ((J) J*j£ JSOb 

yf bJ| Ij-yf y Ob' (^>- (*y«Jl yi ol^l yj' y.LS Of 
Jly>- iibwo Sj-i. s<aJl J^JI y i«Jai y> y ^LJ bxljlsi yb tijytyaJl 


tbp xJl oXJj; |*y^Jl pJsw^j . aiSCIj (j5b? yf Uaj t *5Y* 

9 * 

* ^ I 4 .L. 4 .) ^r-^/a 1 A>-j jJ 

• C5y"f Jbxxl y« Jj 'b/ SX*J| ^y>rjJ| oJlA Ji^ljybiJj 

: JuyJl ^y»m □ 

(Alfa Cenluari) ( f ) yjjki yJ.1 y^l yj Uj ^yyll yyf ^ 

(ju J-vxib y!l olibmj ^iji y xJ| IIaj . OjJjy i * JLxu Jp 
, (iybS(Jl y-i <. Y |tij JjXM jiajf) , bJy- c- bapJ l j*yoJl 



t_^aj 5>-joJ Js- JJ jlpL^ of 

lil ft f<l"' Mr! y Hal Jjil CjUUJ OjJi>^jj . iJLiJ-' IjH 

,\j j ^ — if Y* \ ) jAl ^JsJj Aij^xll £ j ,« /3 . l ' (Jlljl ‘kfrjtji ^y> I 

e.j^a]\ Of Lll OLftiVl JJ y>Vl ui J& Liijf jij . aIjU liJLiNj yj 
(Jl 4 — «Jt( t * ) c _^t_^>- ^Lo c^lSlj yj^ I Ja^ J y- Jlio^AJ £•!*■■ 

OH jH j-*-ll uTJ AiLlt t^vaJl ^Jalj iiJllI Jp JjJj N 0 

Lft-bu l — JJ i y A^vall Jliul (_JjiCU»J J-j iiJliJi 

oULu jllaii'yi 1 Jj Ota (jjl) _jS3l Lot . A Jl y>- Lp 

. A*^f aJJ J«^ 2 .0 JsVl Jp i— A-yajJ 


Iaa olS" ^11 I IJi ( f ) l!1 LowXji.pj 

j*jj*Jl Ilftj hOJjj oljA-wu j*jjf LftjJi Ajbj o _fi JJ ftlvaiil J a£j Ji j*j>«l!l 

.LJJ p>J! Vj Sf Nj 


^UJl J JLojLS O^JLiy , *\) JIj>»j J 1 ^-^’ “^L~o aj*,oJI ^Jalj 

of JilL jjdJj . ((*Uj j) . / il l AlvJl)) jo-k'Li AiUl a-lft y-Jjj ;.b“ljJl 

l)J (J jJL of Li llAj . ^jAjil Jp i^r'sb 

, LLJjJ <Ljj+<0 Ol j^ai £jjf AiL™o Lp .Aa*j ( f ) ^j^J J ' f 3 ' 1 " * 

y JjLft JOL>bJ Ailo ^*A*j 4^o-0I 1 OjL^-wO^/1 f^J 

^Jlvoj H Jb-lji! 0& jf t (jH-o b-H k-J-L (“J^' 
.llisb^j Jj L^a11s> lj^ la .0 N} (j-J lift (j^ij o^»I—o ojjv*J j^^I 

<Juj^ Lukl^l Lif jjval Of ‘L^ Ia-Ujj p>H ilwXpl 

lO^OLo iOh*! 0 (O 4 4i_jj^ill o^S - (JjLc IfcLibLo o^SOl 

(•Uall ^-oL aIum^o l ..l fl ' » t l ^jll lift 0| . OjIj^^I 

, _^Ail |Jbf N (3^11 lift *-lajiiU ^klLj 

jib y> (^1)1 (Sirius Alfa) ( f ) 1 ^ Of I *-Uab-f y>j 

y. liJL«j Ija i_lit ()* ') <Jb>- ^ ^ (0^ ‘lT^ 1 


N VA 



a * 

i$LwJd gAa of oh » i 4 **^^* 4 ‘UaAp JjL-jj I J^y I*Aa ^j^UsiJl 

JjJj ^ ^J L l l ( y* wUj y> £0 j jt->»Jl I 1 a Of c$f 4 (A , 1 )J,][ J-v^j 

Jj>-Jj *>U tviUi o^ jt-^jJl J^j . JjVl lijjJLdj y> COl y t j~£' <Jp 
, A^wflJ ^ ^yO*J I bJ | cpy f I L^-d b? 1 ^yt 

(Luminosity) : jJtxJl □ 

yJOl ^*-*0 y> «-\ <r L*Jl l^J[ J-*ay oUjl*J,l JUjoJ bJ ,j^c 

. e\^Jvi}\ jJ ^»j«oj! ILa l^Jjbj jJjJl 4iUa)l ‘Uob 4£j*a (j 

^-u^' JjVi t oO ^yf (J^ - ^yo-b o* bf 00 

, Up y>«ol! Jju jlJia (jbJlj t<Jlj JS (J L^bj jJl 

. ^jJtxl! jt-^b oOa-l^Jl 'Ujliil ^>«j (_$f ^ 4illaJl *y>b L»3yj^ 

jljiila jjp I Jut JUOou Olj <, j»j>oJ! yaalvOaO y> <UIa <Uvab>- y> ^jJtxlIj 
j»pj <, 4 J (jJf N (Faint) 0 jJJl c*aL La (yd bJ yiaj £aa . bp j*>oJl 0*j 
j^Pj (jjtxil JjJjl yMj ^(baJiJtj yaUaOl v_~-y dltaj b» iJ ^S\ Ajji 

,j— a l — 2 — St — j J it ( f ) (_5^__)i_bJl ^_>*j of <-ijj *-U qaj . I Op 

oy Old^-) 4 j-*Lp JaI isUj 40a j^jibo bit I Jaj t oy U^'^i o^JO^j ( j^»JiJl 

(_|p -L*Jl y\ jA (^3 , 4*jbJl J I ^y IaIaIoj jJjJi AjUaJl ^jp 

Ojw ?CpU-1 0 yiio (Jp 4j|j jA 4a]L" i—AiCvS _^f jA laj t IJLa a j^ia-a OjA>- 
«J Ob' liU cbp Jju e^a (0 0 * , ♦ * * )jlJt4Jj ( f ) (_£ jJ*0JI j»pO 

OjLL(V * * ) (Jl y>- (J| OOiUo j.^la X j-fiau Of OjSO t ^^o-sLJI 0^^ 
Of LJlp Of iaj-M) ,fli« , ' " xeo* , • 1 < Jif oy 

4jUi j^P yj«oJl Oju j)f (Jp Jo^iaO 1^40) Aivabill iiLOj 

Q^aa-f Ajf jO-o Jj t jl Jjlli I Lila- j^taj N ^ybJt of . ((_£_yliifl 
IOa oL ^tOOuO Of ^la",>>..i I Ja jyj . faat oy O^bL ) * jlOJLC yi 

(_^f j*->oJl 0 -*j Oilij tey (OyObj y> li!fj J*iif 

•OH^i ^ * (jf 01 J -V3J (^OJl 4l)b jlJAa Jp oy OyL f * * 



• ti> 4jS^bJl AiUaJl bwj**>- Jj ij iSjjJaJl 
ii| 2juJaS\ p>«x3l ^ pJ*»j jJtj jldio <Jp bJ ( jSCrj 

, (j <Ol*i jf Aj^bkj. aJui (V» b£d lijj t Up oJju bi jS* 

ft 

t»)V c. ^J-^-4-vJI j*% Loj^ L® y>«^J jAlli!l (jb-d-Jt 
0 *Jj (Frequencies) ajLJuS ^LJ ^ d)f JuN^yLi 

ifl 

+S ^^*'1 ^LS il^ AUdJ-l jJjL-jjJI cd5b> dSj tldA 

0 0 

, Lv*jLcS i 


^yt »LwaX«! kjkjd ij_>-j /»j_»dJl .yla.,,*! ^ik.Jl j -jJa-j 

« 

iixjil uibkil J (Superposed) <LS\y jUbbl kjk>- UIpj (Absorption) 
Jj Obil (J) tl)U>-Vi _/5l (J ad-A ^j^La^NI kjk>- .idp Jasjj , IftP 

{ j^>\^A“>-\j ^L&*£a1 ^jA ld-^3 t ^A-k)l dd,« A -j U& U w J ^ , L-S^iVl 

. t- tj~}^i \j je. bj l j*-ipj dikJl j*Jp 

, j»^>oJI ^ysu\^£i>- IdA^jiu ^JbS (_^P •Sbdp'^l ^ b)dj ")l j j£Sj 

Sjl j>- □ 

L_iUl> , yi ^y> p _rM Ofj ilf-jl y Vr^l 

dJU— * i (jp JIp {jA ,j53j t ibL*/ jf aXa Sib> Ldb N (jP 1 Sj^La!! 

d^pci yJl ^ lJUj iiUail I*, jJi (Frequencies) AjdjdJl U .jS 
AP-j^q oJllp Jjdj Sjl djdd oljdi . «blS jtAdJl «jl j >■ jldi« Jp 

0 jJa kS j>- Alik) J>-^I l^ dp-ljJl ^vLajj dUi JLf l yo~A> aIjIa 

. AilkJi a*JlI jll (Photons) olijjjdll ^ _ / rd^3l I^ap ^dj 

CklS" dJJjJ *-ko aJj^»- oljdil jjdll t J^"Vl J*^dJl L>f 

JJlkjc jy>sjj IjUipjl Jif cdlSj tUiP Jif aJp ajjJJI oUiLvaJl 


NYA 



(oUijS) obajJl ^La ,y> biLaJi a^-lp ^ |Up < j^£ b[j ,Uj^p Jaf <alis> 
j-jJiSj J,l £-£>■ J-vaj (.oUjjjjjjl If*-^ J^l 

iL>-jlit-| oljLkJl ajl jp~ jlJJia J& JaAS Jdj tjbjte\\ adA . ^j-ajjdll 

^j3***~j < 1 )| . ^iaJl; «jlj*“ -Bif b j5ba o jJj-IjJI Lof t 

j^j jt tJu-j iljixu* t-iNl SjAp y> J&\ J 1 ojl^ i^ja J| 
<u^qM ^f Je>-jj Nj .OjJJi ^jjs-jf Iu^pV t lablaf aalp (Bmits) 
|jlA JiLaj t ^SUif (1 )jJj LJ JwBvc*i (JljA-Vl J jt-«pb| ijV C J 7 - 1 oUyxl 

^SCJj . (cjLj bo) objjil! Jb J& lpl*b| j-bj jf iJuo jfj ■-B ^ (*—*bl 
bijpV jX j OljJf U j*pj jb^Vi — _ y»Vl ; jtji^l 0 i ja 

4*JiVl Jia ^ t b'UJi^ Ubjf . Ulf ab/uj 

i*J.Vl <y gJjiVl aJLft . 0.51 Aawifj (Infrared) *lj*J-l 

tSj^“ df ^j-^jaJ • j* 1 c^dJl (J^j-lll J& 

0 jSi tJU-l adA & <1 jia 4p-ja *— *ff jjJj-bpj b**?* (_jp djjj ajlj>- 

4 _t J_>b (Jpfj t (Energetic) UsLiJ tAalp Sjjvjj t*CdP Ai*jJ,l CjUjJjiJl 
AjjjbiJ LpUjjI 4ilSaiJ (_}jjVl ail (jf lijj . AAibJl 4 jjIj>- J If*-* 

J& AaliaJl ^a ^-^wbl 1 -La tj^a SdJ (t^a^ Vl ^ j • b 1 1 ^4 ^pf 

. _^f*f <1) _jJ (Jp l^C« A*Jb U Jjb (jlo (J j jf f-y^> J 5w 

l_U bb )>ljla 1 Jl* bJ jJjj <, ^aVl UuA A^c-jXjj 

i*w?* (Jp t)bla Jbjj ajl j>- (J,j, (_j>- bS’jI (Bluish) 

9 d>*j lal«J ajl j>- uJjlsj ajlj>- ^j. (_^f <,Ajjyj> <U>-jJ (-j'yi 

oljjjjiJl ^y> aJuIv 3 «UmJ ^jija.) l^vj 4yaa>cJi.l ajljJ-1 oJa JiLa <df J>o 

|j l^ia ^Ul bj»-a Oj£j 4 <3j jf ai^V 5 JSLi j^|p iJUdl SaliaJl oli 

" {S 

Ujllaj^ll jJuj |jJ>j . (_jlfljjJlj (jdjlllj jj-aJU Ublibjl Jl5"f iidji 


(Reddish- : ^ oUiSl! (_ w ju < La Utd^-*A^I —^L — jLa- _jUi>- — i3bj ("t^) 

, . . jJI Greenish- Bluish) 



til Lr ~OJl tjJ, 0[ SiU JUj) .*>U i Ip*** 

. (jlivaJl 

jx: ^ viMi’ a!%* ^ Jit j| pJLi Sjl^ li|j 

«djwll AillaJl jtJajca 4<j}jjVl djUlj aJUJI JiUaJl oli oUyjiJl Aj**j 

lwb>- ALivaJl Ajx>53! jS' J o ^ t <L5 J.I js- a*J;VI tilkj j aip 

oyj-Ul (jLki J qgt A^oikd! AillaJl <p pJi!l j ^Jil *.jOJl y> 
, SJaLOI (J^Ip i lijjj jJio IaJiipj , (JUj^JIj 

i — sldst (J® 1 OjJJl cij>- ( JuliJl IJLa (j| 

(Iliin) 0*3 J I jUJl Jp itAia (3 Jaii “^Jj t<ui>-| 1 5 ojJ>- <ciU? (3 ^«j 
ty***o>*i S jjXzX* Js _J a>- t y» jUJl Up Jiu ojilvaJl i—iUsVl 1 dJfcj ^ . .-> - 

J>i jLOjoNI ijMj jjJl Jp UaJ (jJaXj V lyt ^ 

. ( ' r) (Synchrotron) djyj J>d * Jl 

jjSlx t CjLj_5w1xJL (3-/aJj •L*/»l>- oj4?-f e.ilp lLIUJI aIJp (5^-5j 
jdl t-5^ OhXA^ . a^**5" ^AiAj ^y>«*J| OjJt ^**1*3 l ^ “ia ,. ^ Jj 

(^Jl olJJUill jpuo ^y. p-pj I Jpj tp>Jl ^y« pO 5jl_y- ^Li ^^SUc 

.0^1 Jljj N iijjiaJl d)t M) taJlA jj^LaJl ‘uloP’ U> yCj 


0 J-Jj oJyU-| «UUu]| j^^Ja > **» 1 U.o.^3 ^A Up A-aldl a!aA*JJ 

AJxoydl Oj£j Cys* (j J5l« tjj-4 ®j! y~ JJ^J tj-^t 

, ^pLJlj jliLvaJl (jy; (l)ljJt oli ojljjUl 


015" lili . l c y i J OjIaJj ^>-j Ja j ya p>“ tAUo j>-tx) 
ajIU* oJla Jj>jJI 5y>- ^ (Molecule) JSd •^^ £ ' c iU5Lo»x^» ojl j>- 


Jis- JLf J (oUjySlJ'bKS') ai^SLj olijy- jjy j* jJiuiNl (jila-j OV) 

JJ jJjJJ lijyw (lj ^r* l«-3>- '-U* J^O • 

• Jf" ‘'5 P ^'^1 “^Uu ^ 5 jLp ^ ^ 1 • (*1p 


NA* 




tJJLl y nsylr iSj-\ 4iUaJl J5U tUp ojj^u (Kinetic Energy) ISy 

. obj jSU tju^L y J*=M Of 1,^ 

IS ji - 1 AiUai! fy^r J-^b- <_y ^L>' A' <^1 

aIxS" il)li IJL* (Jpj t Ii^a l^L« i — q&j cjIjAIIj 

. J^JI y~ y ol jil u)iM k^y Jr^ 

0j5o IAa c-.. ; . »mj olpU-bij, Oii^j OU-wJ^-l tASj 

SJ bJLl Sjl \y l,i OlS" ISf N| t*ly- cJ- oblij ’■^ry 

AiU? J-°jJl <*>- y jS\ y (^bJl 

jJt IS jt t Lilt JS t J^-l 0j5o (j\ <cp tJ-*jJi V* - y jS\ 

fj\ «0 jill)) { jSu Iji 6j5CwJ tl^Aj ojl^i-l C)f Lc ,j53j .^ae-\ 

oLiJbJDl Jp (Fraction— jy>«x)l) jvj^SxJI yj \ c ^JoJtjr A 

J J-A"l iSUs y c-iJf y -b-lj t-'y? dS IS} c (Jy-f oU1S(jj -ulxi«ll 
. «U-ij J-*7^ cJ i y-Vi <yoJl Ji>- 

jJj JJL| y S jl y- __^5t (Jj>- jJ-ajJl 4y cil 

jdl ‘LS'jJ-l <5UaJl y jS\ <L£y iilk J-«jJl <y <Jbi-| 6 ^ A 

t _/vS"f cjljjjy (ftp gZuMi d-UjJj v— Alto c ->11 ij>»lU 

Lm3 IS[j a1iS31 ^ja j>- (Jli-I «uLp ^ (J^f oh 

, l jA UUjjl Oj£j wU ^ >m *a>u Jj}& ^ Icf^ 4 ^ 

* 

<U>" AjjLaLLj Lww-^j 4jjI j>~ ^j^Ld>tjl (J~^J 

£ yA li lp-4 (Jj&j ^J| OlSjji’i (jjj^ 4 

AiUaJl ^yA J, - , ^dJ c ^U>“ 


J Jj^- ^Jl 4 L< jf (J^J < V > ” ci^” ^l 
Sjl^sL-l (jf l^S* 4 \ ^Ji Sjub jJ( 4.»^a.A>oll jf ^ll oLpLaJit^J 

oJ-A ^jA £jA JS' 1 ^3Uj 4^^ AillaJl ^^4^ 

ijjiJ,l aSILJI <l^S* ^l^ji \^S t Sji j^~\ terj* c*xiJji j^JLSjj 


\ AN 



<OUT IaAj . (Area) iJOiUJ! aajslJI ^ja *->ja J5" j*t- 

J^-a- 4 J-* 1 a>-Ij oUj L~Jj I^O^ip! •^aSju |»L^-Vi tjA |»-'~sr (_$f (jJb 
OkAA a.i3p -fktll a-|Jp I t*£ik l^ t J 1 W...U 

. ^»l>o-f »bA>t£) oUjJbill 

^Ajj Up aA*j ^Li j»J Ail , (_£ jJtAJ! L ya>xjd ;_£ ^>-t a y> A*jJ 

I AJj ^ftliaJl (jUJll! liiJi is jka jj-o UjJalvxl Alj . k^y^s AA» A , Jl y>- 

jA-JJ , (jtj a^a Y * 4 JJp*" ^-Uj ^AJi AjllL jAda AjA£ C|a->tOl 

(J,ljj»- ^Jai t>j\j>- £A (Jilj^j 0 jJ OjAj Jp(_5j-*-“Jl 

£uij oj jA-l a jjb Jia aJ j9~\ jf C^L? • “Uj"- 4 Ap-jJ urtl \ * 

O-*! jA j^S- (_!, l^s»- £_Lo AillaJl t y/> IjlAia A>«Ja*a yA A>-JJl £jjl _/\aXA*JI 

y , i ^a ^j^a ^vaJM-»a ^a l. ■' , *‘ | ^^-3 i AllkJ! 

t_£ jjwJJ tl)US" jJj . aA>"lj AAaj Aula J ^rk'Jl *lj^4 ^ AjJAU SSUail 

^a Ol^a jJAu UJb JSt jaJ»*j OUSCJ (. ^ rk ,.«]l A>-L*a 

l_c t Sj- 4 Cv'^i ff'- 4 Lilb jsl uf A>»j kiiJi jjp \*py& (j^3 

Aa>-Lw*a ^Lj ® (_$f_J . ^j.v.a.«j>.' I £<Jsua (Jliaf Aj^Ui ^a*a 0_}^ 

Jaii \ , V U jjal Oj^O (jfj Aj N A»-L*~» <JUaf Aj^Aj L^>Ja*a 

^JsCAJ aiiiiJ (. ^ p£ 0 jja \ , VA (J,! j>- ^-kj ^kl (lit Lcj . 


^,V x \ ,fA' ,»" (aL- j-j ^k_i oLj Jj. 

.(n^ ^ij Ji^JI >f) - r r S' Y , 1 


Of 


M . * M 


.£^aJi ja j Js^ j>-\ 

U^JlP J-aO>«^ ^jJI JAP jiAla Jp Ua; J^-' ((Ojlj^l)) 

lijj , aIaJ! f\yy- y J^-' «(i3t» of u?~ J t A>4 jJIjU£AI jy 

AP-U^a A1 yu> aJj^vJ UjiUc aL*J 1 0i__ypj jlxSOii Alp Ui^p 

jiA^a tiJJjiS'j ^ jt->0 Ui^P li| (A^Iaj •fAjfjf*' ^jj i 

, jJtxll IIa Jia ^-UJ[ Jp jjlSJl j»a>A)3 OLiii jS JJ^SU a!j4~w IaS 0>I Ailb 




Y<>« o _ °to i uj 

• ,f :a1xS3I 
Y , \ ^ * : Sjl ji ~ l 
' * , \ : jJtJl 

Oj-Jj f* * 


O') fij 




',* :*jbsai 


hjr> o,ooi :Sj| jJ.| 

'*• : jlfell 

A 


^UJl 
Y , Y :*k£ll 
kjt* ”'»,**« : ‘fj\J-\ 

ft : jJtdl 

* , V : j^xJl 


(Composition) ifjsfJ! vsf/ □ 
^ <J^ L ~^r' ^-t * 1 lc^ Vi*j OJil ?p>oJl jX Ij 

p 5 ^ c? bjlaJnA . Jlj^Jl IJIa AsT 

(Jy^ oljjJl £jUsf CjU-/5j l^iLlaf jJ jJuj jd \ j 

. ^>oJl diij t^S jZj 

tuL*A JLa of (_^P iJOj Lf OoUjjJb ljlJsJI ^ ■ y^Sj j 

oljjj OjOJi Cluj 

b ' J1 <oli p>oJi J>-f LoUsf J JajJaiU oJl* Ji» L> !i}j 

jfp p-vaj p->oJl Of Jp 

b'* vfr* cS_r^ iO*^J 

^ oli p^oil tijUj&l l-J? >)| y> u . p->oJl 

v ^"N ^SjA ijp> of j*LJI g tL^ wMj s_^i 

£• O -^ 11 O 4 l — ■’Lp f^ IfV dUij tilo pJbdl 



Of OuJL N t-^j ^ I 

IJa jjia _^iaj Idij t^>«i]l Sjl^L-l <i>-_p Oilijl b> li^ (£ J>-\ 0 jj> 

^ Okij»LiJl ^>*01 ljLJs? iAjJii-1 j^aXuil 

ojljJ-l '*^s > ~ L»f , aJjJOJl jj 

Ojj 0> ^ Uv tJj L fr w d i O^rTJj^l a_p Ol* ilA>- SJjJ^i 

►* 

«Lijj-*il JU^la i M OOj jj^al—vaX^I *_Ja_l«*J V (j* ijt-I&l 

, ( * , t — 

« — iLJt»V (J U-^v=>jj Ij^jl? J^jlasM sAa ^Slj . L_iLi»f <j (j v>-jjlL^JL1 

jJp AjjIj>- *AjJj jv>«j (J uvrjj^' pifj jj-* 1 AiObJl J?jl»A-l 

. Ajjia 4>-j«S '—•*^1 \ * 


ji. ILS'jil ^LJ! jw dj- 5 ^ 


Ji v^* 

8 J* J otjD! 


ijiJI ^ 

d^rjj^ 


\' ,V 

\ , * * * , * * « 

0^>-jjiJ>l 

V> 

^ * * , * * * 

piM-' 


\ , * * * 



0 * 1 

0 

* , « 0 

0 * * 

0 1 

* , O 

• 

Ctf-Js* 


r* 



to 



Y* 



t 

JbJL» 


Y 

pi 3 J-^ 


Y 

p^ 1 








'dr* (j^ 




Jjj “bOsj • L^jlsS j _ysjU<4>- ^ <WjI>- jt-if (JjJ 

Lu^>V I j *cla ,-.« ^Jp d)LS ^jj . I^-Jp ^Jl ^s£jli*Jl a~*S 

^rb •« (jj, ^>«J jlvi>-| lu^£ ^ *jf Lfij • “bjj 3ij^ 

villi illS bbJl>*il (_£ y>-\ AjL jla -b>*J il)f LJp ijlS t <bjj ii yiA (J,| *X<k*iJ 
villi j^j l^-*-;l_y> villiSj ojLm^JI iwJSljSCJl v-ibs^ ^l*j' 4i)l ojji vil^Cj 

d 1~3 . .1 i ^^JKi i ^P I 4 t^X A J Aj V,jl ^^4 A^w^-wVt^wJ I 4p^^>il I 1 JbOl ^j»a 

^ ft (J 

eJp ^lial vilLill ^l^lp vJ^p Jij v^^abJi ibS J IfcjJi JjJl bjiUb #ji 

ibUl 3-iUjJJ ^ L>" tti>Jl ^ cf ^ -^ f 

■ 

e 

p>«i)Lj ^ybl (J^^; Ua*-; J j >- jjJj (_gJl ^>*b! ^pOjj 

XiX*ii ^Jp l^b 4 Jj>-I jJl ^LS L^jlc jd! v_jjiM »ji Uf , AbbiJl 

1 ^ ,., 18 x j J j>- (ju»j»tiJl ^jlil J}j4,5 Aja**»l jjj . ^ Albs' ^P 

L^Sbwaj ^jA l^UliU- i ^>tdl <tbS V-jb*>" villi! I A^^lp 

.L^ljl^a J 

q* jOSj (j-« ^Op jJiS JjJ^. fc^jlill ^UaXvul AJL^bll oJ^-j 

djLuLill jljil iobj of l^S 1 l^S'^lif (J a~L>-j jjJu 

Lxiu (jSlc V j*_y> 0 -J! ab* (J— v ‘'-iJi 0 jSj L)f (j^bc N Li alj^ill 

J> J1 ^ vilUl »\ C LJ wb 'y 61S llij v yiLa jSJb L^JbS JbJb l 

• ''j^baJl L»l jJi^l ^>Lfcl*l ^jA CO~*»J (J jlaJl a jj(ij . a jJuLa j^p ^ ^sl-f 


□ □ □ 


\A° 





: iuJiio □ 

—OtajjJl) frljxilj *UAa jj^aJ 

JUf CjUI y&- AjL*A> _jl 3“^' < *~~ J ^ ^ ^ A^osJ^s-j! 

.jJaLw/Vlj oU! _^~S Ujj- 

*Loji]| l_jil>-f tdiLsJt 3 0 j-3-^J.t «-l>- L^-UiSj 

. L(j-J^ \jiVj>\j l^jjAj Jxj oLSjSvJl oAa ^jjx *J 

_^laL*>f^/l JUajf «-|j^i)L ^o^mj oLS^SsJl c»1a ; ^y> _yu5\ll of <Aj»hj I^LLj 

^ t jL^-lj J i^Aj aJ Ul. 1I Sljilj olij *IjJj«JIS' tAXJJiJl 

LjlSCJi aU cjUIj-s- oJb- f oLSjSv!l ^U- 0 jf J>«j 

aSCo-wJ ^ a>u2-s^ (3^" *1*3 

. ujjJij U-JlSsJtj jj^iaJsJlj <|)Us>jUlj lIJjJ-Ij 


! L— *Llj la.*i. Ao ! Lm^jI »^y i 

j»-^'*yi_5 ^JSwJIj A^S^SvJ ! ^jjJ i^ru Jaj^l aJ j 4 1 nilLaJ! (^•AJ 

.L^Ip jiUf ^AJl 


•^J 9 ? 2 ^ Jfd\ 


IjjSjj ;(J,L<»Jj| S^Lil i_is<aj 3 (j^j ii *1<U^ UIjjJ 
aJJ I jP-'Cj* «-\ < Ul 3 j$*i p-sUl biaj»-t>U (, l^*S (3^ 


'i AV 



^Lc (JjVl OjC pjtll lib if ls<9^£il > d ^>-f 

dliJ y (jjlii 44 (J,lxJl pJl <j p*eil dJUS d jj Ills t^-Lwo Oilill 

.liiJlji Ijdlj . •ie-LJl 


,_rljVl <y 4b-~^ 


L ..d./il 


e "lc k4 ’ c3 p^' Of Ja>-pj dldS 


^ft ^->«aJI ItAftj . aIO 4^ ^ eta ^*4 4-L^S* IflS lf"t54 d^"* 

. ^.ladil p>eJI 


p>«ill £-s *7 '-‘J^’ O-lfiSj p>e!l ^pjO ^y^Jt jdll lift Of aJLJalp 
, J y~ ys jVl Oljj-i «Oj-ftlis iS y~ N| ,_)^J c-JliJl p»l J j>- 

p >* j bodP ^JlJl >— jII <uSjS p>u Jill I J^-* 1 l' 0 *-*! _4d 

JiClJl jilf) l A^Uaj Jj U> (i»JI j! jf SijJw) dLft (Jji jJLJ <»«dl_y 

JU-lil ulalll J y- ^Uailb jjJj (l^dVl « >aJl)) d)f Hx>-0U t ( ^ Y 

f* 

^J, t A^l^Jl c-JjliiP ol^*lj C a|^s*U 

. «1 ^XJjl 3 | » aJsuIjj (Polaris) « t _ g JLa-2Jl p>Jl» 

oiiuij (Ai_^_*ii ivoH) <£>-4^ (j oiiui ou>»n « 0014-^4® 

uy, H'/’j jlj . i_Jall sJ^>* i^jJl axI >- j (j ((1 jjdl» Olp-Sj 

41 cJ^*-5 1 j jj -^aj dli Oli 44 s t-lll^f 0*1“ jlli-C H-l lift tod* p t Ja>«j 

, (JllJl p>*j jf ((^yJajill p>eJl )) 

** 

^ftj t_-JaSJL IftyalLa oij>ll (jyA) 1*1* i la a 1 1 p>o jXjj 

, 0u*3^Jl oUUM tJ ^>*aJ 1 

jJdj t <uS3S>Jl alft p>d ^L*sjf Of Hd-V J-1J I 4-lLis lifj 

O^ j$*iJ t4jl5l d ^^Jaill p>»ll oIpL-u ^Si& 

alto OL JaL^-P-i CS^ - jll bjj . a) j- 5 - jj-Ij p>«jJl 

pxj iJbJl -11JI (Jj il* t)y sjji 1 — ivl Ojli lAI pv?xJl 

5 s 

, aJLLJI dJLJLi I (J <ulc. clb d*-!^ 41 


UA 



(IV) j-»"j 

j f (fj* ■ (<j* jt>) j| j| Jjl »l — > j* JpU! Xj> iJU-iJl *1 < -*JI » _j»o 

•ts-* <waJI £*>ja J liili jtjvaJ J£LiJl jjaf U lil t y? j^jLi jj ci^)! ii>li 

((j 5 Lj ._» Ojjjjii 

^J Ja 3 UjUa > jIxS” ^pd 


(^.aisiV) \£y~^\ jf&\ — t 

^ s® <# ss 

-W^jdJ • UaJi U-AS IjAj U> Oj. Jj Lpjj jyCj V 

si £ 

. Jy- aJU&^I <£Sy*j l>w=lj Ikljjl (J^aiJl. jvc}\ IJU 


ij^h (j of u ^vaj m yux« Jof>- ujij ji* 

UAj . oLS'jS' y p>0 *1^1 4>J^ Jp yiiJ yx£ *j jyOJl 






iJij . <US Jvaiil Laj*J| oLSySlil ^_~JL 

' — ^ jif a 1 .. ^ j..w' 1 i "O S’ lyt ^y>«j<Jl ^yo oaLSyS* ^yp iJ l d 1 

■ jf 


ilr 6- i 4~ , j Jh^ £ (_}S" j-^i yy 01S" lij I -Lft 

oJpy l j& J >- JjVl APjy yy j^*ll Aj^Aj J-*j AjU IjJjLJI APjy j»yj 
Jt\ e — il J jjSCi dUAjj . CjIpL* c**- ^ *&}« VI * = £ X V 1 * XV jlj&c 

jl J^o y*-b -Ls 0 j 5 (j <tlv* Jjvjj . *L~o <i*ji ^j| ac-LJI j a|^j SJ \xS (^Jj 

°ly,L> apL^JI ^»lir jJ aJIj S^y j j , ^ J aJ l (J,[ .Ijaj iJLUJjj t apL*p Y£ 

. o J* (J !jf 


0 ,, 

AAJii-lj • ^y^ ^tp J0t>- aJuIS" 5 j_p *y*xJl il)tSj y>\!l 10 jJLjj 

^y>*0l £&\y) jyk j Lot , (J y>- ‘LLolS" ojj.i C->-Cf A* jy5\J of 

.Jj^ajjJl yy jJ-Ai *-lOf aIjj h>JusP jJ*j yp y*yi (_£yX*Jl 

■ (Vo JSLiil ^sj-lj) 


*. J.U. . . a jl>w'i ^ ^ A^>bA\ cAf<y»> «iA — V 

^■»yy la .1 i^y*" ^ Ij 1 f' y^>*yj I cIiLLaJ! ^Ap f c?~^) 1 “0 A^^wOLi c_dyJtil yy 

Jajl yi-| oj-A yy A*jjf ^l*JJ jf ^jtC i (J j . y3 , a . l l yy jJ-zUlJ (_$! j^Jif Aj^Aj ( J5\J 

J j-^a3 yy J-vai ^JS" Oli A^Jaibj . A^^sjVl 5j5(Jl yy i i^aj JAd AjjLk-Jl 

NlSwil IajLxpI L^J| j.la,’.. , i LxS(Jj t Ajy*^ Uj^ 5 ^ JU1 | — ax«JI 

(J Aij*^ oU»-L*w<i iwi^- Lyf O'ij t*LjjaJl (J^-aj OtS 1 (5" ^j>rd J 

jj UapLaJ uJj-'-!1j oL'AjJl a^Jij aptwaIj ■5j‘-^>- oli 

.*(^1 h*Ju& LgAilyi 


cr* «Oy>J.l (jyJLi t^djj ^ oLSj53l __^il JdW* 

l AyajJl LaIjj N Uyy j_5y Ujf l^ip tA^^jVl o^5UJ (J,l»JuJl i_i^iJl 

(j JujO->-oj I-Ia , i_Av ajJi tlAli (*y>J (j- 4 yiSsJl l-vitf LSj'y Ic^" 



J*s aJJ J JPJu d)f d js oUj^ll oIa Jl oljiiJl 

, ^LSUiJl Lil N uilldil iy> J^\j 


: gjjJl ffy □ 

• ^jij^ jS'jf ^ 4 dU J J j 4 ^J 

4 &JAJ& — \ 

.^S'Vl i— jiXll _ Y 

, CjUj jf) — V* 

. tlj*i*Jl ^T_y, ^ j j *^r ” £ 

, ol_yi jj — o 

• ^ y* _. 1 

.^Ixll _ V 

: JLo-Vl ^ apj^. □ 

jjsxia j^j ■ y-*-; ^yi *l*j.i (j j-j-^j 

J_^>«il ) ^£*->0 (jy “JJ-yOsJklj I '-ill ^jA (jwJi (J,[ 

yl_»Sj ^ya fj J-^il jj^ 9 q* “Wj • 

•Xv«iVi ~U jt-vglj J^il ijJxjl* w U p ^ys-Juj • £^^Jl 
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